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2007). For this reason, the current dissertation focuses on the following five main precursors of 
reading ability: speech decoding, vocabulary, lexical specificity, phonological awareness, and 
letter knowledge.  
Speech decoding:  In order to connect word forms with meaning, first, the acoustic 
information in the continuous speech stream needs to be categorized (decoded) into units of 
sound that correspond with words to be learned. This speech perception skill develops from 
birth. It is related to later language skills such as word production and word understanding 
(Tsao, Liu, & Kuhl, 2004), and is an initial step in the development of phonological awareness 
(Nittrouer, 1996; Studdert-Kennedy, 2002). Speech decoding is often assessed with tasks in 
which phonemes have to be distinguished. In the first year of life, speech decoding ability 
attunes to the language that is spoken in the environment, driven by language experience. 
Discrimination of speech contrasts that do not occur in the ambient language becomes 
increasingly difficult (Cheour et al., 1998). This lower sensitivity to phonemic categories that 
are irrelevant for the language that is spoken in the environment is beneficial for successfully 
learning this language. However, it is less helpful when words in a new, second language need 
to be learned at a point in time beyond the first year (Kuhl et al., 2008). Thus, not only may L2 
learners lag behind in target vocabulary knowledge due to less target language input, they may 
also have more difficulty to acquire new words in the target language because this language 
contains speech sounds and sound structures that are unfamiliar to them. 
Vocabulary: Because words are carriers of meaning, vocabulary knowledge plays 
an important role in development of communication skills, reading ability and reading 
comprehension. It is, therefore, a strong predictor of school success (Biemiller, 2006; Ouelette 
& Beers, 2010; Verhoeven & Vermeer, 2006a). Vocabulary can be described in terms of breadth, 
which is the number of words known, and depth, which is how well words are known, or, how 
much is known about them. Semantic as well as phonological aspects of words are reckoned 
within this distinction (Ouelette, 2006). Vocabulary breadth can be measured by receptive 
tasks in which the correct semantic representation of a word has to be selected from a set of 
pictures. Vocabulary depth can be measured by using tasks in which a word has to be described 
or defined. In both L1 and L2 learners, vocabulary breadth and vocabulary depth are highly 
correlated, and strongly related to frequency of input (Vermeer, 2001). Since sequential L2 
learners generally receive less target language input before they enroll in kindergarten, these 
learners are at risk of falling behind in the development of target vocabulary and, consequently, 
less successful development throughout primary school. 
Lexical specificity:  Lexical specificity refers to the quality or distinctness of phonological 
representations and the ability to learn about the acoustic-phonetic properties of words. 
Around the age of one year, children learn to use acoustic-phonetic differences among speech 
sounds in distinguishing word meanings, and create phonological representations of words in 
memory (Werker, Byers-Heinlein, & Fennell, 2009). This gives lexical development a boost. If 
the vocabulary contains only a few words, holistic or global representations would be sufficient 
to distinguish a word like ‘bear’ from a word like ‘fence’. When the number of words in the 
mental lexicon increases, however, phonological representations need to become more fine-
grained for listeners to be able to distinguish words based on acoustic-phonetic differences 
that are only minimal. Restructuring of lexical items from holistic to detailed and segmental 
is required, for example, to identify the minimal-pair words ‘bear’ and ‘pear’ as two different 
words with different meanings (Metsala & Walley, 1998). Discriminating between ‘bear’ and 
‘pear’ is a difficult task, because the phonemes /b/ and /p/ differ only in one acoustic-phonetic 
To understand the world around them, children have to make sense of the continuous stream 
of human speech they are confronted with. Therefore, development of abilities to recognize 
and interpret speech sounds and words in the ambient language is crucial for successful oral 
communication, and reading and writing at a later age. By the time children start primary 
school, however, large differences exist in levels of early literacy skills, particularly between 
native learners (monolingual, L1 learners) and learners originating from cultural minorities who 
learn the target language as their second language (sequential bilingual, L2 learners). In the 
Netherlands, the majority of the L2-Dutch learning children speaks Turkish as a first language. 
Discrepancies in development of these L1-Dutch and L2-Dutch learners clearly emerge in 
the area of vocabulary. Over the years, the Dutch vocabulary size of minority children in the 
Netherlands tends to remain about half the target vocabulary size of their native language 
peers (Verhoeven & Vermeer, 2006a). Slower vocabulary growth in the target language may 
lead to problems in the development of phonological skills that strongly predict later reading 
acquisition, such as phonological awareness (De Cara & Goswami, 2003; Elbro & Jensen, 2005; 
Melby-Lervåg, Lyster, & Hulme, 2012; Metsala & Walley, 1998). 
In order to find out how L2-Dutch learners may reduce the target vocabulary disadvantage, 
it is interesting to answer the question how word knowledge and phonological precursors of 
literacy influence each other in the course of target language development. More specifically, 
information on similarities and differences in developmental patterns between L1-Dutch and 
L2-Dutch learners can provide input for vocabulary instructions in educational practice. Of 
particular interest is the role of specificity of phonological representations of the words in 
the mental lexicon (Metsala & Walley, 1998; Perfetti & Hart, 2002). With less target vocabulary 
knowledge, representations of target language words may be phonologically underspecified in 
L2 learners. Underspecified lexical items appear to underlie low performance on phonological 
tasks and reading difficulties (Hulme & Snowling, 2009). Also, mutual influence of phonological 
knowledge and skills from one language to the other (linguistic transfer) has repeatedly been 
demonstrated in L2 learners (Carroll, 2008; Dickinson, McCabe, Clark-Chiarelli, & Wolf, 2004; 
Gottardo, Yan, Siegel, & Wade-Woolley, 2001; Verhoeven, 2007). The present dissertation, thus, 
sought to explain relations among vocabulary and phonological precursors of literacy, taking 
into account linguistic transfer. The aims were to identify and understand variation in early 
literacy development between young L1-Dutch and L2-Dutch learners and to provide more 
insight in how to optimally support both groups in the kindergarten classroom. 
Precursors of first and second language literacy
Several important cognitive and linguistic precursors of later reading ability have been 
identified. Cognitive precursors that have been identified are short-term memory and rapid 
automatized naming (Lervåg, Bråten, & Hulme, 2009; Muter & Snowling, 1998). Linguistic 
precursors are speech perception ability, oral language skills such as vocabulary knowledge, 
metalinguistic skills such as phonological awareness, and code-related abilities such as 
letter sound knowledge (Blau et al., 2010; Lervåg, Bråten, & Hulme, 2009; Melby- Lervåg et al., 
2012; Muter & Snowling, 1998; Scarborough, Neuman, & Dickinson, 2009; Sénéchal, Ouelette, 
& Rodney, 2006; Torgesen & Burgess, 1998; Verhoeven, Elbro, & Reitsma, 2002). Sequential 
bilingual learners are confronted with one language from birth, but start to learn a second 
language at a later point in time. Particularly, linguistic precursors of reading ability may be 
impacted by this, and, therefore, develop differently in L2 learners than in L1 learners (Bialystok, 
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and letter names (expressive letter knowledge), therefore, is conditional for successful literacy 
acquisition (Lervåg et al., 2009). The former is measured by a passive task in which the letter 
that matches with the phoneme that was perceived needs to be selected out of distractor 
letters. The latter is measured by an active task in which letters have to be named. (De Cara 
& Goswami, 2003).  Receptive and expressive letter knowledge have different developmental 
patterns (McBride-Chang, 1999), and are differently related to other early literacy skills. A 
strong association between phoneme manipulation skill and the ability to make letter-sound 
connections suggests a reciprocal relationship between letter knowledge and phonological 
awareness (Foy & Mann, 2006). Receptive letter knowledge has been identified as a better 
predictor of phonological awareness and early reading, however, than expressive letter 
knowledge (Barron et al., 1992). Therefore, only a measure of receptive letter knowledge was 
included in the current dissertation. Regarding L2 learners, knowledge of letter sounds and 
letter names in the target language has been found to be consistently lower in this group than in 
L1 learners (Muter & Diethelm, 2001). 
Linguistic transfer in second language literacy development
Speech decoding, vocabulary, lexical specificity, phonological awareness, and letter knowledge 
play an important role in becoming literate. These precursors are influenced by language 
experience, resulting in a (generally) lower level of these skills in learners for whom the target 
language is not their mother tongue, but their second language. It should not be overlooked, 
however, that sequential bilingual learners have already gained some knowledge and skills 
in their first language.  Development in one language influences development in the other 
language, and vice versa (Cummins, 2001). In sequential L2 acquisition linguistic transfer from 
L1 to L2 has a greater effect than transfer from L2 to L1 (McLaughlin, 1985); development in L1 is 
likely to predict development in L2. This is supported by several studies in which phonological 
abilities in children’s L1 have been found to be related to later phonological abilities in their 
L2 (Figueredo, 2006; Proctor, August, Carlo, & Snow, 2006; Castilla, Restrepo, & Perez-Leroux, 
2009; Dickinson, McCabe, Clark-Chiarelli, & Wolf, 2004; Gottardo, Yan, Siegel, & Wade-Woolley, 
2001). High similarity in phonological structure between languages, so called typological 
closeness, facilitates linguistic transfer (Cenoz, 2001; Jarvis & Odlin, 2000; Odlin, 1989; Selinker & 
Lakshmanan, 1993), even if language users are highly proficient in their languages (De Bot, 1992; 
Poulisse, 1990). Hence, linguistic transfer clearly occurs in the area of phonology (Carroll, 2008). 
This can be explained to a large extent because, often, a general procedure of phonological 
processing can be applied in a similar way to languages. Also, it is likely that a high percentage of 
overlap among languages exists in phonological structure and phonological units (Melby-Lervåg 
& Lervåg, 2011). 
The majority of sequential L2-Dutch learning children examined in the current dissertation 
learn Turkish as their L1. With respect to linguistic transfer in early literacy development, 
Turkish and Dutch are interesting languages to compare. To both languages, the alphabetic 
principle can be applied (Proctor, August, Carlo, & Snow, 2006). Also, both languages have 
a regular phonological structure, and there are phonetic distinctions that overlap between 
Dutch and Turkish (Booij, 2002; Durgunoǧlu & Öney, 1999). But differences exist between the 
phonological systems. For example, the status of rimes differs between Dutch and Turkish. In 
Dutch, many words are formed by changing the onset and rime in a syllable (for example, wip, 
“seesaw”, kip, “chicken”, lip, “lip”), and monosyllabic words tend to be more similar at the rime 
feature, voicing. The quality or distinctiveness of phonological representations, in other words, 
knowledge of how words ought to sound, thus supports spoken word recognition. The quality of 
phonological representations, in turn, depends on the ability to acquire these representations 
and learn about the acoustic-phonetic properties of words (Metsala & Walley, 1998).
Increasing specificity of word representations has also been found to be supportive of 
phonological awareness development (De Cara & Goswami, 2003; Elbro, Borstrøm & Petersen, 
1998; Garlock, Walley, & Metsala, 2001) and to be strongly associated with the ability to make 
letter-sound connections (Goswami, 2000; Foy & Mann, 2003). Lexical representations appear 
to be phonologically highly specific in toddlers younger than two years of age (Fikkert, 2010; 
Swingley & Aslin, 2000), which is much earlier in development than Metsala and Walley (1998) 
initially proposed. However, since restructuring applies to individual lexical items, it remains the 
case that in children of any age vocabulary growth triggers new words to become increasingly 
fine-grained in the course of acquisition. This level of lexical specificity in the target language 
may be different for L2 learners than for L1 learners. L2 learners, likely, have less word 
knowledge in the target language and are confronted with speech sounds and sound structures 
that are less familiar to them. It may lead L2 learners to categorize target language sounds 
according to the representations they have in their L1 (Best & McRoberts, 2003). Therefore, 
phonological representations of acquired words in the target language may be less segmental 
and detailed for the L2 learners than representations in the target language for the L1 learners 
(Fowler, 1991; Metsala & Walley, 1998; Wade-Woolley & Geva, 2000; Walley, Metsala, & Garlock, 
2003).
Phonological awareness: Being phonologically aware entails sensitivity to, or explicit 
awareness of, the phonological structure of words and the ability to consciously manipulate 
this structure (Torgesen, Morgan, & Davis, 1992). Across languages, phonological awareness 
develops from larger to smaller sound units, e.g., from syllables to rimes to phonemes (Carroll, 
Snowling, Hulme, & Stevenson, 2003; Mark, Müller-Myhsok, Schulte-Körne, & Landerl, 2014). 
Distinct aspects of phonological awareness are each strong predictors of later literacy (see 
Melby-Lervåg et al., 2012 for a review) and can be assessed with separate tasks (e.g., rhyme 
awareness, phoneme blending, phoneme deletion). Next to its role in literacy acquisition, 
phonological awareness is an important factor in word learning (Hu, 2003). Vocabulary has been 
found to predict phonological awareness (Metsala, 1999), but, likely, a bi-directional relationship 
between vocabulary and phonological awareness exists (De Jong, Seveke, & Van Veen, 2000; 
Nagy, 2007). Awareness of how words are phonologically structured helps to discriminate them, 
which supports learning new words. 
Although speech decoding ability, vocabulary development, and lexical specificity in 
L2 may be disadvantaged in L2 learners, this is not necessarily the case for phonological 
awareness in L2. It appears that exposure to two language systems at an early age can be 
beneficial for a metalinguistic skill such as awareness of word structures (Campbell & Sais, 
1995; Yelland, Pollard, & Mercuri, 1993), with different aspects of phonological awareness being 
differently affected, likely due to the degree to which the language systems are alphabetically 
orthographically similar, and level of proficiency in both languages (Bialystok, 2001, 2013; 
Bialystok, Luk, & Kwan, 2005; Bialystok, Majumber, & Martin, 2003; Branum-Martin, Tao, Garnaat, 
Bunta, & Francis, 2012).
Receptive letter knowledge: In order to learn to read in an alphabetic language, children 
have to grasp that letters in printed words map onto phonemes in spoken words. This is the 
alphabetic principle (Adams, 1990). Knowledge of letter sounds (receptive letter knowledge) 
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perceived representations, and scores on perception measures may show the representations’ 
pronunciations that the listener considers acceptable, instead of the underlying level of 
specificity of the representations themselves. To get around this problem, a dynamic measure of 
lexical specificity was designed and used in the studies in this dissertation (based on Van Goch, 
McQueen, & Verhoeven, 2014). In a word-learning task, using pictures, children were taught new 
words that were phonologically only minimally different. The protocol mimicked the lexical 
restructuring process for the limited number of words in the task. In the first stage, children 
were presented with pairs of familiar control words and unfamiliar target words that differ on 
more than one acoustic-phonetic feature (i.e., manner of articulation, place of articulation, 
voicing) (e.g., vak-pak “section-package”), in the next stage, children were presented with pairs 
of unfamiliar control words and unfamiliar target words that differ on more than one acoustic-
phonetic feature (e.g., vak-rak “section-straight part of a river”). In the final stage of the task, 
children were presented with pairs of unfamiliar target words that differ on only one acoustic-
phonetic feature (minimal-pair words; e.g., vak-wak “section-ice hole”). In this way, it was 
possible to estimate how well children are able to acquire specific phonological representations 
of words. The task measured whether new representations were formed, as well as whether 
these became specified enough to distinguish them from highly similar, other newly-learned 
words1.
Recently, the described dynamic measure of lexical specificity was used in an experimental 
training study. In this study, the lexical restructuring hypothesis was addressed. L1-Dutch 
learning kindergartners were taught new Dutch word pairs with only minimal acoustic-phonetic 
differences in the word-learning game on the computer. This intervention did not only add new 
words to their vocabulary. Children gained in detailed phonological knowledge as well, which 
in turn enhanced rhyme awareness (an aspect of phonological awareness), but not speech 
decoding (Van Goch et al., 2014). The results of this study hint at a link between vocabulary 
growth and phonological awareness, via specificity of lexical representations, in L1 learners. 
More importantly, the study showed that knowledge of acoustic-phonetic properties of words 
can be improved via training with the potential to positively influence other precursors of 
literacy. 
To date, lexical specificity training has not been integrated in language teaching materials 
in actual classrooms. In the kindergarten classroom, instructions are given to help young 
L1 and L2 learners in their language and literacy development. Typically, these instructions 
are directed to increasing vocabulary and, in general, focus on aspects of words’ meanings 
(Beck & McKeown, 2007; Marulis & Neuman, 2010). In a study by Lonigan (2007), children who 
received vocabulary instruction appeared to improve not only in vocabulary knowledge, but 
also in phonological awareness. In contrast, children who received phonological awareness 
instruction only improved in phonological awareness, but not in vocabulary knowledge. When 
meanings of new words are acquired, new word forms are  encountered implicitly, which may 
increase phonological knowledge and improve phonological awareness. Explicit vocabulary 
instructions that focus on meaning as well as phonological and orthographic aspects of words 
may, therefore, more directly stimulate both vocabulary and early literacy skills (Droop, Peters, 
Aarnoutse, & Verhoeven, 2005; Damhuis, Segers, Scheltinga, & Verhoeven, 2016). Likely, L2 
1 Note: Although the contents of this task were language-specific (Dutch words were learned), the process of learning new 
words via this task (using minimal acoustic-phonetic differences between word pairs) can be considered as language-
general. 
level than at the consonant-vowel level (Geudens, 2006). Therefore, the Dutch language has a 
rime-biased lexicon (Martensen, Maris, & Dijkstra, 2000), leading Dutch-speaking children in 
general to develop onset-rime awareness first (for example, k-ip), before body-coda awareness 
(for example, ki-p) (Anthony & Francis, 2005; Geudens, Sandra, & Martensen, 2005). The Turkish 
language includes many distinctive word forms and onset-rime structure is much less prominent 
(Hakkani-Tür, Oflazer, & Tür, 2002). Turkish is an agglutinating language. Grammatical elements 
that are connected to words as suffixes are extremely variable as a result of vowel harmony. The 
vowel of the grammatical morphemes adapts to the stem vowel in frontness and rounding when 
there is more than one vowel in a word; for example, kapılar, (/k/-/a/-/p/-/ɯ /-/l/-/a/-/r/) “doors”, 
/ɯ/-/a/ are both unrounded, back vowels; kediler, (/k/-/e/-/d/-/i/-/l/-/e/-/r/) “cats”, /e/-/i/ are both 
unrounded, front vowels. It appears that Turkish-speaking children are more susceptible to 
body-coda information than onset-rime information (Durgunoǧlu & Öney, 1999). The underlying 
phonology of (a) language(s) may be reflected in development of phonological abilities, in that 
those phonological elements that are salient in the language repertoire may be more easily 
processed than other phonological elements. Language-specific phonological characteristics 
may have consequences for levels of proficiency in and relationships among phonological 
precursors of literacy in L1 and L2 learners, and lead to specific patterns of linguistic transfer 
from L1 to L2 in the latter group (Bialystok, 1999; Genesee, Geva, Dressler, & Kamil, 2006).
The role of lexical specificity in early literacy development
Relationships among phonological precursors of literacy have often been the focus of study, 
and bi-directional connections between vocabulary and phonological development have been 
shown to exist (De Jong et al., 2000; Dickinson, McCabe, Anastasopoulos, Peisner-Feinberg, 
& Poe, 2003; Goswami, 2000; Munson, Edwards, & Beckman, 2011; Stoel-Gammon, 2011; 
Whitehurst & Lonigan, 2001). An influential theory which describes how phonological and 
vocabulary development are related, is reflected in the lexical restructuring hypothesis (Metsala 
& Walley, 1998). According to this hypothesis, vocabulary growth leads to restructuring of words’ 
phonological representations in the mental lexicon from holistic to more fine-grained (i.e., 
lexically specified); an implicit (unconscious) process. In turn, specific word representations 
stimulate explicit (conscious) awareness and manipulation of phonological structures in more 
and more detail, that is, development of phonological awareness. This theory acknowledges the 
importance of lexically specific representations in early literacy development. So far, however, 
only a correlational relationship between vocabulary size and phonological awareness has 
been demonstrated in various languages (De Cara & Goswami, 2003; McBride-Chang et al., 2005; 
Metsala, 1999; Stadler, Watson, & Skahan, 2007), and studies did not include a measure of lexical 
specificity. Moreover, it is unclear whether the lexical restructuring account applies to L1 as well 
as L2 learning, and how linguistic transfer impacts on the relationship between vocabulary and 
phonological development. 
Lexical specificity is a key precursor of literacy and will be examined in the current thesis. 
But it is difficult to assess. Children cannot be simply asked to indicate how phonologically 
detailed their representations of words are, which makes it impossible to measure this directly. 
Attempts have been made to measure lexical specificity indirectly via word production (e.g., 
Elbro et al., 1998) and perception tasks (e.g., Simon, Sjerps, & Fikkert, 2014) in which familiar 
(e.g., Swingley, 2003) or new representations (e.g., Rispens & Baker, 2012) were used, but none 
of these methods are entirely satisfactory. Produced representations may not be similar to 
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task in which children were taught phonologically minimally different Dutch words was used 
to measure lexical specificity. Children’s Socioeconomic Status (SES) and language exposure 
at home were described, and where possible taken into account. Structural Equation Modeling 
(SEM) was used to analyze the longitudinal data. 
The study described in Chapter 2 examined relations among speech decoding, lexical 
specificity, and different aspects of phonological awareness (rhyme awareness and phoneme 
awareness) in the target language in kindergarten year 1. More specifically, the predictive value 
of speech decoding and lexical specificity for rhyme awareness and phoneme awareness in the 
L1-Dutch and L2-Dutch learners was assessed. The main purpose of this study was to find out 
how early developed, implicit speech perception skill and ability to acquire lexically specific 
representations would relate to later developed, explicit phonological awareness in both groups 
at the start of primary school. Since the status of rimes is different in the Dutch and Turkish 
language, rhyme awareness and phoneme awareness were included in the analyses separately. 
It was expected that speech decoding would be predictive of lexical specificity in both L1-Dutch 
and L2-Dutch learners. Then, lexical specificity was expected to predict rhyme awareness in the 
L1-Dutch learners, but phoneme awareness in the L2-Dutch learners, due to language-specific 
characteristics of the Dutch and Turkish language.    
Chapter 3 describes the full longitudinal study. Relations among speech decoding, 
vocabulary breadth, lexical specificity, and phonological awareness in the target language from 
kindergarten year 1 through grade 1 were examined. This study assessed the predictive value 
of speech decoding, vocabulary breadth, and lexical specificity in kindergarten year 1 and year 
2 for phonological awareness in kindergarten year 2 and grade 1. In this way, it was possible to 
test the full lexical restructuring account (which states that vocabulary growth leads to increases 
in lexical specificity (restructuring), which in turn enhances phonological awareness) in both L1 
and L2 learners. Both Chapter 2 and Chapter 3 address the second research question on the 
role of L1 phonological abilities in L2 early literacy development as well. Measures of speech 
decoding and phonological awareness in the L1 (Turkish) were added to the structural equation 
models for the L2 learners. Predictions were that linguistic transfer would occur from L1 to L2 for 
speech decoding as well as phonological awareness. 
Chapter 4 and Chapter 5 address the third research question. Effects of vocabulary training 
and instruction in the classroom were examined in a pretest-intervention-posttest design. This 
design also included a control group that received a different type of training or instruction. 
Again, standardized tests that are used in primary schools were used to measure speech 
decoding, vocabulary, phonological awareness, and receptive letter knowledge. The word-
learning task in which children were taught phonologically minimally different Dutch words 
was used to measure lexical specificity. Children’s SES and language exposure at home were 
described, and where possible taken into account. Repeated Measures Analyses of Variance were 
carried out to explore these data. 
In the study described in Chapter 4, which addressed research question 3a, a new group 
of L1-Dutch and L2-Dutch (L1-Turkish) learning children in kindergarten year 1 received either 
the word-learning task in which phonologically minimally different Dutch words were taught or 
a task in which Dutch words were taught that referred to numeracy concepts. Effects of lexical 
specificity training compared to numeracy training on speech decoding and phonological 
awareness were investigated. In line with the Van Goch et al. (2014) study, it was expected 
that training lexical specificity, but not training numeracy skills, would improve phonological 
abilities, in both L1-Dutch and L2-Dutch learners. In addition, possible effects of linguistic 
learners have less experience with the phonological form of words in the target language than 
L1 learners and rely on L1 phonological knowledge in creating L2 phonological representations. 
Explicit, in-depth information on the phonological form of words in the target language during 
(classroom-based) vocabulary learning, therefore, may improve their ability to pick up on 
minimal phonological differences among words in the target language and to use this detailed 
phonological information in learning new word meanings (De Jong et al., 2000; Nagy, 2007; Van 
Goch et al., 2014). Moreover, this may enhance their phonological awareness skills and letter 
knowledge too (Droop et al., 2005; Van Goch et al., 2014). An important goal of the current thesis 
is to investigate whether L2-Dutch learners can profit from lexical specificity training too, and 
whether explicit attention to the phonological form of words in vocabulary instruction can be 
successful in kindergarten classrooms with both L1-Dutch and L2-Dutch learning children. 
Aim and outline of the current dissertation
To summarize, vocabulary and phonological knowledge are crucial for learning to read. 
Differences in development of early literacy skills between young L1 and sequential L2 learners 
can be detected. These are likely due to differences in language experience and effects of 
linguistic transfer in the latter group. It remains unclear, if and how exactly relationships among 
vocabulary and phonological precursors are similar and/or dissimilar in L2 learners compared 
to L1 learners. Of particular interest is the role of lexical specificity. Since this phonological 
component supports word recognition and has been found to impact on phonological 
awareness in L1 learners, explicit attention to the phonological form of words in classroom 
vocabulary instructions may improve early literacy education for both L1 and L2 learners. 
The aims of the current dissertation, therefore, are (1) to explain relations among vocabulary 
and phonological precursors in order to identify and understand variation in early literacy 
development in the target language between L1-Dutch and L2-Dutch learners, and (2) to 
enhance early literacy education for both groups by exploring a phonological form-focused 
approach in vocabulary learning.
The following research questions were asked:
1. How do speech decoding, vocabulary, lexical specificity, and phonological awareness in 
the target language relate over time, in L2-Dutch versus L1-Dutch learners? 
2. Is there evidence of linguistic transfer in L2 early literacy development?
3. a.  Can knowledge of acoustic-phonetic properties of words be increased via training 
and stimulate phonological awareness in L1-Dutch and L2-Dutch learners?
 b.  What are effects of form-focused versus meaning-focused vocabulary instructions in 
the kindergarten classroom on acquisition of early literacy skills? Further, can gains 
be predicted by the ability to learn about acoustic-phonetic properties of words?
Chapter 2 and Chapter 3 address the first research question. A longitudinal study was carried 
out. Seventy-five L1-Dutch and 64 L2-Dutch (L1-Turkish) learning children were followed in their 
development of speech decoding, vocabulary breadth, lexical specificity, and phonological 
awareness in the target language (Dutch) from kindergarten year 1 (groep 1), to kindergarten 
year 2 (groep 2), to grade 1 (groep 3). Standardized tests that are used in primary schools were 
used to measure speech decoding, vocabulary, and phonological awareness. The word-learning 
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transfer on words learned during lexical specificity training were examined, so, Chapter 4 
addresses the second research question too. Half of the acoustic-phonetic distinctions used in 
the minimal-pair word-learning task occur only in the Dutch language (e.g., /v/-w/), the other half 
of the acoustic-phonetic distinctions used in the task occurs in both the Dutch and the Turkish 
language (e.g., /b/-/d/). Phonological overlap between L1 and L2 was predicted to support 
positive effects of lexical specificity training in the L2-Dutch learners.  
In the study described in Chapter 5, which addressed research question 3b, yet another 
new group of L1-Dutch and L2-Dutch learning children (with various linguistic backgrounds) 
in kindergarten year 1 and 2 received either phonological-form focused or meaning-focused 
vocabulary instructions on unfamiliar Dutch words from their teachers in the classroom. Two 
types of instruction were compared: explicit instruction focusing on the phonological form of 
words, and explicit instruction focusing on the meaning of words. Dependent variables were 
target vocabulary breadth and depth, phonological awareness and receptive letter knowledge. 
In both groups, learners were expected to improve on target vocabulary and phonological 
abilities. However, it was predicted that learners who received phonological form-focused 
instructions would improve more on the outcome variables than learners who received 
meaning-focused instructions. Explicit attention to the form of words (and implicit attention to 
the meaning of words) during vocabulary learning may directly enhance learners’ abilities to use 
detailed phonological knowledge in further word learning, and strongly stimulate development 
of other early literacy skills. This may happen more than when explicit attention is directed to 
the meaning of words (and implicit attention is directed to the form of words). Additionally, the 
predictive value of the ability to learn phonologically minimally different words via the minimal-
pair word-learning task for gains in the dependent variables was examined. Because form-
focused instructions build more directly on the ability to use detailed phonological information 
in learning new words, minimal-pair word-learning ability was expected to be more strongly 
related with vocabulary growth in the group that received form-focused instructions than in the 
group that received meaning-focused instructions. Further, it was expected that minimal-pair 
word-learning ability was related with gains in phonological awareness and receptive letter 
knowledge in both groups. 
Finally, Chapter 6 summarizes this dissertation. Results obtained via the longitudinal study 
and the two intervention studies are compared. It was expected that relationships as shown 
in the structural equation models would be reflected in effects of training and instruction 
on the outcome variables. The key findings are discussed, while limitations of the work are 
acknowledged. Further directions for future research are also presented, with a focus on the 
implications of the present work for educational practices.
Chapter 2 
Transfer from implicit to explicit phonological 
abilities in first and second language learners
Based on: 
Janssen, C., Segers, E., McQueen, J. M., & Verhoeven, L. (2016). Transfer from implicit to explicit 
phonological abilities in first and second language learners. Bilingualism: Language and 
Cognition. Available on CJO 2016. doi:10.1017/S1366728916000523
Transfer from implicit to explicit phonological abilities in first and second language learners  |  21
2
20  |  Chapter 2
Phonological awareness is a key precursor of literacy development. It represents the awareness 
of and the ability to manipulate the phonological structure of words (Melby-Lervåg, Lyster, & 
Hulme, 2012). In order to develop this metalinguistic skill and become phonologically aware, 
automatic, unconscious (implicit) speech perception abilities need to transfer to intentional, 
conscious (explicit) phonological abilities, such as the ability to form new words by blending 
individual speech sounds (e.g., Carroll, Snowling, Hulme, & Stevenson, 2003; Jusczyk & Luce, 
2002). The depth of knowledge a child has about acoustic-phonetic properties of words and 
the ability she has to learn about those properties (together, “lexical specificity”) may support 
transfer from implicit to explicit phonological abilities. Implicit perception of acoustic-phonetic 
differences among speech sounds may be a prerequisite for the ability to learn about the 
detailed phonological specifications of spoken words and to store that knowledge in lexical 
memory. In turn, increasingly specific word representations may stimulate explicit phonological 
awareness. 
Evidence for this process of transfer was found in two studies that focused on the effects 
of training in lexical specificity. The first intervention study included a group of 4-year-old 
monolingual Dutch children who were learning the target language as their first language 
(L1-Dutch; Van Goch, McQueen, & Verhoeven, 2014), the second intervention study included a 
group of 4-year-old bilingual Turkish-Dutch children who were learning the target language as 
their second language (L2-Dutch; Janssen, Segers, McQueen, & Verhoeven, 2015). It could be the 
case, however, that the way in which implicit phonological abilities are transferred to explicit 
phonological abilities is affected by the nature of the phonological structures of the language(s) 
being learnt and by linguistic transfer from first to second language (e.g., Bialystok, 2013; 
Branum-Martin, Tao, Garnaat, Bunta, & Francis, 2012; Cheung, Chenb, Laib, Wong, & Hills, 2001). 
We tested this hypothesis here in a comparison of L1-Dutch (monolingual Dutch) and L2-Dutch 
(bilingual Turkish-Dutch) learners. 
Implicit and explicit phonological abilities in L1
In order to properly perceive what is spoken in the environment, acoustic information in speech 
needs to be categorized (decoded) into different, meaningful units, such as phonemes and, 
hence, words. The ability to discriminate speech sounds develops from an initial independency 
of the language spoken in the environment to language-specific speech discrimination 
during the first year of life as a function of language experience (Cheour et al., 1998). Speech 
decoding performance at an early age has been found to predict later language skills such as 
word understanding and word production (Tsao, Liu, & Kuhl, 2004), and is a first step in the 
development of phonological awareness (Nittrouer, 1996; Studdert-Kennedy, 2002). Different 
stages of phonological awareness can be distinguished: awareness of syllables, rhyme 
awareness, and eventually, phoneme awareness (e.g., Carroll et al, 2003; Mark, Müller-Myhsok, 
Schulte-Körne, & Landerl, 2014). Phoneme awareness, however, is a better predictor of later 
reading skills than awareness of larger sound units (Hulme et al., 2002).
While speech decoding is an implicit perceptual ability, phonological awareness is an 
explicit phonological ability. The link between these two abilities may be in the specificity of 
lexical knowledge, not least because word recognition is the primary goal of speech decoding 
processes (McQueen, 2007). Since the set of potential utterances is unlimited, the only way the 
listener can interpret any one utterance is through recognizing its component parts: the words 
in that utterance. That in turn depends on the ability to decode the constituent speech sounds 
Abstract
Children’s abilities to process the phonological structure of words are important predictors of 
their literacy development. In the current study, we examined the interrelatedness between 
implicit (i.e., speech decoding) and explicit (i.e., phonological awareness) phonological abilities, 
and especially the role therein of lexical specificity (i.e., the ability to learn to recognize spoken 
words based on only minimal acoustic-phonetic differences). We tested 75 Dutch monolingual 
and 64 Turkish-Dutch bilingual kindergartners. SEM analyses showed that speech decoding 
predicted lexical specificity, which in turn predicted rhyme awareness in the first language 
learners but phoneme awareness in the second language learners. Moreover, in the latter group 
there was an impact of the second language; Dutch speech decoding and lexical specificity 
predicted Turkish phonological awareness, which in turn predicted Dutch phonological 
awareness. We conclude that language-specific phonological characteristics underlie different 
patterns of transfer from implicit to explicit phonological abilities in first and second language 
learners. 
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children had higher scores on phoneme awareness in grade 1. This was interpreted as the 
effect of literacy instruction. Bialystok, Majumber, and Martin (2003) found no overall effect 
of bilingualism when comparing phonological awareness of monolingual English, bilingual 
Spanish-English and bilingual Chinese-English children in kindergarten, grade 1, and grade 2. 
Rather, differences among the groups were due to language of instruction, task demands or 
the structural relation between two languages in the bilingual children. The authors concluded 
that, in bilinguals, the degree to which the two languages have a similar alphabetic orthographic 
system and phonological structure, and the bilingual’s proficiency in both languages, are the 
two factors which most strongly affect the level of phonological awareness (also supported by 
e.g., Bialystok, 2001, 2013; Bialystok, Luk, & Kwan, 2005; Branum-Martin et al., 2012). 
Linguistic transfer
When examining relations among implicit and explicit phonological abilities in L2, transfer 
of phonological knowledge and abilities between first and second language (i.e., linguistic 
transfer) has to be taken into account (e.g., Cárdenas-Hagan, Carlson, & Pollard-Durodola, 
2007; Verhoeven, 2007). Although L1 and L2 are interdependent, that is, development in one 
language influences development in the other language, and vice versa, transfer from L1 
to L2 has the greatest effect in sequential L2 acquisition (e.g., McLaughlin, 2013). According 
to the interdependency hypothesis (Cummins, 2001), development in L1 is likely to predict 
development in L2. The stronger the L1 when exposure to L2 begins, the better the acquisition 
of L2. Over the years, this hypothesis has been supported by several studies (e.g., Figueredo, 
2006; Proctor, August, Carlo, & Snow, 2006). Overall, phonological abilities in children’s L1 have 
been found to be related to later phonological abilities in their L2 (Castilla et al., 2009; Dickinson, 
McCabe, Clark-Chiarelli, & Wolf, 2004; Gottardo, Yan, Siegel, & Wade-Woolley, 2001).
The current study tested bilingual Turkish-Dutch children. Such children are most 
often sequential bilinguals, learning Dutch when they enter school. In studies on language 
development of Turkish-Dutch sequential bilingual children, transfer from L1 Turkish to L2 Dutch 
has been demonstrated. In a longitudinal study, Scheele, Leseman, Mayo, and Elbers (2010) 
examined the development of academic language, a term used by the authors “to refer to the 
configuration of lexical and grammatical resources which bring about knowledge exchanges in 
the school context” (p. 5), in Turkish-Dutch kindergarten children. They found that proficiency 
in L1 academic language predicted proficiency in L2 academic language. Verhoeven (2007) 
investigated relations between L1 and L2 development and phonological awareness in Turkish-
Dutch kindergartners. In several Dutch language proficiency tests, over time, the bilingual 
children’s performance was similar to native speakers, but their L1 skills still contributed to 
their L2 skills. Furthermore, during the course of kindergarten, proficiency level in both the L1 
and the L2 predicted variation in phonological awareness at the end of kindergarten. Janssen 
et al. (2015) explored relations among speech decoding, lexical specificity and phonological 
awareness, and effects of linguistic transfer in Turkish-Dutch 4-year-old children. They used 
the same training protocol as in the previously described Van Goch et al. (2014) study with 
monolingual children. However, half of the trained words contained phonological overlap 
between Dutch and Turkish, whereas the other half of the words did not. It was found that lexical 
specificity training enhanced phoneme awareness in both Dutch monolingual and Turkish-
Dutch bilingual children. Moreover, during training, Turkish-Dutch bilingual children caught up 
with the monolingual Dutch children on words that contained phonological overlap between L1 
of words (McQueen, 2007). In order to define and keep apart the words in their vocabulary, 
and hence to be able to recognize them, children start to create specific phonological 
representations of words in memory that become more and more fine-grained as vocabulary 
grows (e.g., Goswami, 2000, 2008; Metsala & Walley, 1998; Morais, 2003; Thiessen, 2007; Werker, 
Byers-Heinlein, & Fennell, 2009). The ability to learn to recognize words based on only minimal 
acoustic-phonetic differences (i.e., lexical specificity) is therefore a key aspect of phonological 
and lexical development. Specific word representations may in turn help children to manipulate 
phonological structures in more and more detail. That is, they may support the development of 
phonological awareness (De Cara & Goswami, 2003; Elbro, Borstrøm, & Petersen, 1998; Garlock, 
Walley, & Metsala, 2001; Metsala & Walley, 1998; Walley, Metsala, & Garlock, 2003). 
The relationships among speech decoding, lexical specificity and phonological awareness 
were recently explored (Van Goch et al., 2014).  Lexical specificity was measured dynamically 
via a lexical specificity training protocol. Four-year-old monolingual Dutch children were taught 
monosyllabic Dutch words with only minimal acoustic-phonetic differences. The new words 
could only be learned if the children picked up on the detailed phonological differences between 
the minimal pairs. This training in lexical specificity did not lead to improvement of speech 
decoding, but did lead to a higher level of rhyme awareness. 
Implicit and explicit phonological abilities in L2
The same link from speech decoding through lexical specificity to phonological awareness may 
be expected in bilingual children. However, when children become fully immersed in the target 
L2 only after they start primary school, they may have difficulty discriminating speech sounds 
in that language. Recent research on speech perception in sequential bilingual children - that 
is, children who have not acquired two languages simultaneously from birth, but instead have 
learned a second language at a later point in time (e.g., Castilla, Restrepo, & Perez-Leroux, 2009) 
- has shown that an accumulation of experience with the target language is required for these 
children to be able to categorize L2 speech contrasts (McCarthy, Mahon, Rosen, & Evans, 2014). 
In a similar vein, the phonological representations of L2 words in this group may be less 
specific than those of words in their L1 and those of monolingual children (Fowler, 1991; Metsala 
& Walley, 1998; Pallier, Colomé, & Sebastián-Gallés, 2001; Wade-Woolley & Geva, 2000; Walley et 
al., 2003). Sequential bilinguals typically categorize L2 sounds according to L1 representations 
(Best & McRoberts, 2003; Navarra, Sebastián-Gallés, & Soto-Faraco, 2005; Simon, Sjerps, & 
Fikkert, 2014) and reorganization of existing linguistic knowledge - that is, knowledge about the 
phonological structure of a particular language - may be necessary in order to specify L2 and L1 
phonological representations to the same extent (Carroll, 2008). 
Sequential bilinguals may not be disadvantaged, however, in the development of a 
metalinguistic skill such as phonological awareness. Several studies showed that being 
frequently confronted with two language systems and their phonotactics at a pre-literate stage 
provides support for the development of phonological awareness (e.g., Campbell & Sais, 1995; 
Yelland, Pollard, & Mercuri, 1993). However, early exposure to a second language may be more 
beneficial for some aspects of phonological awareness than for others. Bruck and Genesee 
(1995), for example, found that, in kindergarten, bilingual English-French children performed 
better on onset-rhyme awareness than monolingual English children. In grade 1, this advantage 
had disappeared. At this point, however, higher scores on syllable segmentation emerged for the 
bilingual group, which was interpreted as the effect of second language input. The monolingual 
24  |  Chapter 2 Transfer from implicit to explicit phonological abilities in first and second language learners  |  25
2
(Goswami, 2008; Jusczyk & Luce, 2002). This implicit developmental process can be expected to 
be similar for the monolingual Dutch and bilingual Turkish-Dutch children. Links from implicit 
speech decoding ability and lexical specificity to explicit phonological awareness, in contrast, 
may be more variable due to differences in knowledge of the phonological structure of either 
one (Dutch) or two languages (Dutch and Turkish) (e.g., Cheung et al., 2001). Since Dutch has 
a rime-biased lexicon, but Turkish has not, it can be expected that in monolingual Dutch 
households rime stands out as a particularly important language aspect, next to the individual 
phoneme, that occurs in daily speech and receives explicit attention in songs, stories and 
verses. This may be less so in bilingual Turkish-Dutch households, wherein both a rime-biased 
and non - rime-biased language are learned with the individual phoneme as a language aspect 
that is of importance in both languages (Leseman & Van Tuijl, 2006). Increasingly fine-grained 
phonological representations of words may support awareness of those phonological units 
that are most salient in the young child’s language repertoire. This may provide support for the 
results of Janssen et al. (2015) and Van Goch et al. (2014), that increases in lexical specificity 
improved both rhyme awareness and phoneme awareness in monolingual Dutch children, but 
only phoneme awareness in bilingual Turkish-Dutch children. Linguistic transfer may play a 
role in this process as well. Transfer from implicit to explicit phonological abilities in L2 may be 
affected by phonological abilities that have already been developed to a certain extent in the L1. 
Because phonemes are meaningful and easily identifiable in Dutch and in Turkish, development 
of phoneme awareness receives support from both languages, whereas development of rhyme 
awareness is more strongly supported by the Dutch language.
The current study
To find out whether lexical specificity supports transfer from implicit to explicit phonological 
skills and whether this process is affected by the nature of the phonological structures of the 
language(s) being learnt, we explored relationships among speech decoding, lexical specificity 
and phonological awareness in 4-year-old L1-Dutch and L2-Dutch learners.
 
The following research questions were addressed:
1. How do phonological abilities differ between L1-Dutch and L2-Dutch learners in the first 
year of kindergarten?
2. What are the effects of implicit phonological ability (speech decoding) and lexical 
specificity on explicit phonological abilities (rhyme awareness and phoneme awareness) 
in Dutch in L1-Dutch and L2-Dutch learners?
3. What is the role of L1 (Turkish) phonological abilities in L2 (Dutch) phonological 
development?
Regarding the first question, it was expected that the L2-Dutch learners would perform lower 
on speech decoding and lexical specificity than the L1-Dutch learners, as well as on rhyme 
awareness, but not on phoneme awareness (e.g., Bialystok et al., 2003; Bruck & Genesee, 1995; 
Durgunoǧlu & Öney, 1999; Janssen et al., 2015). Regarding the second question, it was expected 
that speech decoding would predict lexical specificity which in turn would predict rhyme 
awareness and phoneme awareness in the L1-Dutch learners (in line with the intervention 
findings of Janssen et al., 2015, and Van Goch et al., 2014). In L2-Dutch learners, similar effects 
Turkish and L2 Dutch. Phonological overlap between L1 and L2 supported word learning. This 
indicates that linguistic transfer occurs in L2 learning, next to transfer from implicit to explicit 
phonological abilities. 
Comparing Turkish and Dutch phonology
Because of their phonological similarities and differences, Turkish and Dutch are interesting 
languages to compare with respect to linguistic transfer in the development of phonological 
abilities. The phonological structure of both languages is very regular (Booij, 2002; Durgunoǧlu & 
Öney, 1999). But differences can be found between the Dutch and Turkish phonological systems. 
In Turkish and unlike Dutch, only two levels of vowel height (high and low) are distinguished, 
Turkish contains no original (not loaned) diphthongs, and there is no contrast between lax and 
tense vowels in Turkish (Verhoeven, 1987). Consonant clusters do not occur at the beginning 
of words, and the Dutch consonants /ɣ/ and /ʋ/ do not exist in Turkish. Also, the status of rimes 
differs across the two languages. In Dutch, there is a flexible boundary between the onset and 
rime in a syllable, because many words are formed by changing these components (for example, 
huis, “house”, muis, “mouse”, luis, “louse”). Monosyllabic words tend to be more similar at the 
rime level than at the consonant-vowel level (Geudens, 2006). The Dutch language therefore 
has a greater proportion of rime neighbours than body neighbours, giving rise to a rime-biased 
lexicon (Martensen, Maris, & Dijkstra, 2000). Rime neighbours are monosyllabic words that 
overlap in the vowel in the center of a word (nucleus) and the consonants following the vowel 
(coda) (together referred to as “rime”), but not in the consonants at the beginning of the word 
(onset) (for example, huis-muis, “house-mouse”). Body neighbours are monosyllabic words that 
overlap in onset and nucleus (together referred to as “body”), but not in the coda (for example, 
huis-huid, “house-skin”). Because of this rime-biased lexicon, Dutch speaking children in general 
develop onset-rime awareness (for example, h-uis) prior to body-coda awareness (for example, 
hui-s) (Anthony & Francis, 2005; Geudens, Sandra, & Martensen, 2005).
In Turkish, which is an agglutinating language, grammatical elements are connected to 
words as suffixes. These suffixes mark, for example, person and number in nouns. They are 
extremely variable due to vowel harmony (when there is more than one vowel in a word, the 
vowel of the grammatical morphemes assimilates to the stem vowel in frontness and rounding; 
for example, ellerin, (/e/-/l/-/l/-/e/-/r/-/i/-/n/) “hand”, /e/-/i/ are both unrounded, front vowels; 
Kızlar, (/k/-/ɯ/-/z/-/l/-/a/-/r/) “girl”, /ɯ/-/a/ are both unrounded, back vowels). Therefore, a very 
large number of distinct word forms exist in the Turkish language and onset-rime structure is 
much less important (Hakkani-Tür, Oflazer, & Tür, 2002). Turkish-speaking children appear to 
be more sensitive to body-coda information than onset-rime information. English-speaking 
children (similar to the Dutch language, English has a rime-biased lexicon) performed similarly 
on an initial and final phoneme deletion task, whereas Turkish-speaking children performed 
significantly better on the final phoneme deletion task (separating a word at the body-coda 
boundary) than on the initial phoneme deletion task (separating a word at the onset-rime 
boundary) (Durgunoǧlu & Öney, 1999). 
Language-specific phonological characteristics may have consequences for the relationships 
among implicit and explicit phonological abilities and lead to a specific pattern of linguistic 
transfer from L1 to L2. Only when children are able to perceive phonetic contrasts and have 
learned about the sound organization of a particular language, can they filter out phonological 
structures that form words, and create phonological representations of words in memory 
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education of the parents. On average, parents of the L1-Dutch children were educated at an 
intermediate to high level (mother: M = 2.44, SD = .54, father: M = 2.42, SD = .54), parents of the 
L2-Dutch children were educated at intermediate to low level (mother: M = 1.79, SD = .68, father: 
M = 1.81, SD = .65). This difference was significant (mother: t (103) = 5.44, p < .001, d = 1.07, father: 
t (97) = 5.16, p < .001, d = 1.05).
In 91% of the L1-Dutch households that responded to the questions (52/57 households), both 
parents spoke only Dutch to their child. In 9% (5/57) of these L1-Dutch households sometimes a 
different language was spoken to the child, next to Dutch (English, Papiamento, Thai, Bengali, 
Cantonese, Indonesian, Arabic, or German). In 51% of all L2-Dutch households that responded to 
the questions (24/47 households), both parents spoke only or mostly Turkish to their child. In the 
remaining 49% (23/47) of these households, use of the Turkish and Dutch language was mixed, 
but L2-Dutch children knew on average 28 out of 60 words (SD = 6.42) on a standardized Turkish 
receptive vocabulary task (Toets Tweetaligheid [Test Bilingualism], Verhoeven, Narain, Extra, 
Konak, & Zerrouk, 1995), which indicates medium to high proficiency in Turkish, compared with 
monolingual Turkish norms in the beginning of the first kindergarten year (medium level norm 
scores: 24-30, high level norm scores: 31-60). 
Finally, parents in the 57 L1-Dutch households and in the 23 L2-Dutch households in which 
Turkish and Dutch language use was mixed indicated on a 6-point scale how much time per week 
(0 = never, 6 = more than three hours), on average, they spent on language activities with their 
child in Dutch  (i.e., singing songs and listening to music together, watching TV together, playing 
(computer) games together, going shopping together), reading activities (i.e., reading fictional 
stories to the child, reading non-fictional information to the child, reading picture books to the 
child, talking with the child about what is happening in the books, pointing out words to the 
child, reading words phoneme-by-phoneme), and talking with their child about certain topics 
in everyday life (i.e., what happens at school, daily chores and games with brothers/sisters, 
what happens in the world, emotions, also, explaining what difficult words mean, and paying 
attention to the child’s pronunciation of words and sentences). Reliability of the questionnaire 
was good, with an alpha of .92. A Principal Component Analysis with oblique rotation (Direct 
Oblimin) showed that 62% of the variance was explained by three components corresponding 
to the three main categories (“Activities”, “Reading”, and “Talking”). Factor scores on each of the 
three components were added up to form one measure, “Dutch language exposure at home”. 
A Univariate Analysis of Variance (ANOVA) on this measure with language (L1-Dutch, L2-Dutch) 
as between-subject factor showed that there was no significant difference in Dutch language 
exposure at home between the L1-Dutch and L2-Dutch groups, F (1,78) = .13, p = .721, η²p = .00. 
This measure was used as a control covariate in the main analyses (for the children with a score, 
and as a missing value for the remaining children).
Materials and Procedure
 Dutch language proficiency
Receptive vocabulary The receptive vocabulary test of the Taaltoets Alle Kinderen [Language 
Test for all Children] (Cronbach’s alpha = .97, Verhoeven & Vermeer, 2006b) was used. With each 
item, the child had to identify the picture that was asked for out of four pictures. A total of 52 
were expected, but now it was expected that lexical specificity would predict phoneme 
awareness but not rhyme awareness (e.g., Bialystok, 2013; Durgunoǧlu & Öney, 1999; Geudens 
et al., 2005; Janssen et al., 2015; Jusczyk & Luce, 2002). Regarding the third question, it was 
expected that, when L1-Turkish speech decoding, rhyme awareness, and phoneme awareness 
were taken into account, lexical specificity would predict L1-Turkish phoneme awareness, 
which in turn would predict L2-Dutch phoneme awareness. In a similar vein, L1-Turkish speech 
decoding would predict L2-Dutch speech decoding, and L1-Turkish rhyme awareness would 
predict L2-Dutch rhyme awareness. In other words, linguistic transfer from L1 to L2 would occur 
because explicit phonological abilities that are developed to some extent in L1 should support 
development of explicit phonological abilities in L2 (e.g., Gottardo et al., 2001; Verhoeven, 2007). 
METHOD
Participants
Seventy-five L1-Dutch kindergarten children (36 boys, 39 girls) and 64 L2-Dutch kindergarten 
children (33 boys, 31 girls) participated. The L2-Dutch kindergarten children all had Turkish 
as their first language. The mean age of the L1-Dutch children at the start of testing was 4;11 
(years;months) (range: 4;1-5;10, SD = 5.15 months). The mean age of the L2-Dutch children at 
the start of testing was 5;1 (range: 3;9-6;5, SD = 6.33 months). The difference in age between the 
groups was significant, t (137) = -2.59, p =.011, d = -.44. 
In the Netherlands, kindergarten is a two-year program prior to grade 1. Children start 
this program in the year they turn 4 years old. Since children can enter kindergarten on their 
fourth birthday, most of them are kindergartners for more than two years, but less than 
three, resulting in mixed-age kindergarten groups. All children who participated in this study 
were in the first year of kindergarten. The children were divided over 25 kindergarten groups 
from thirteen primary schools, in ten different cities in municipalities in which 4%-12% of the 
families are of Turkish origin (Centraal Bureau voor de Statistiek [Statistics Netherlands], 2015; 
retrieved from: http://www.cbs.nl/nl-NL/menu/themas/dossiers/ allochtonen/cijfers/extra/
aandeel-allochtonen.htm), distributed throughout the Netherlands. In each participating 
school, the population of children was of mixed origin, coming from families with various levels 
of SES. No school with a population of exclusively L1-Dutch speaking children was included in 
the recruitment process. The parent(s) gave informed consent for participation of their child. 
Teachers indicated that participating children did not have any developmental, hearing or 
language related problems.
 Questionnaire on SES and Dutch language exposure at home 
In the schools, children were immersed in a Dutch speaking environment. All teachers spoke 
Dutch and communicated in Dutch with the parents; they did not speak or understand Turkish. 
Parents were asked to fill out a short questionnaire on SES and Dutch language use at home, 
to gauge relative Dutch input for the L2-Dutch children compared with that for the L1-Dutch 
children. Seventy-six percent of the parents of the L1-Dutch children and 74% of the parents 
of the L2-Dutch children responded. A distinction was made between high level professional 
education (3), intermediate level vocational education (2) and low-level primary school 
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consonants) and medial (for the vowels)). Finally, half of the quadruplets contained distinctions 
that occur in both Dutch and Turkish, whereas the other half of the quadruplets contained 
distinctions that occur only in Dutch. 
The word-learning task consisted of a practice phase and a training phase. Each trial in the 
practice and training phase started with presentation of a fixation cross (500 ms), after which 
four pictures were presented (1000 ms). Two of the pictures represented highly familiar filler 
items (e.g., a ball and a car; see Figure 1) that were phonologically and semantically unrelated 
to the experimental items, and the other two pictures represented the experimental items 
(target and control words). During presentation of the pictures the following auditory question 
was played (mean duration: 1379 ms): ‘Wat is denk je een [TARGET]?’ [What do you think is a 
[TARGET]?]. Then the child had to press one of the pictures on the computer screen in response 
to the question. If the correct picture was pressed, positive feedback was provided by a picture 
of a clown that appeared on the screen (1000 ms). If an incorrect picture was pressed, no 
feedback was provided. The next trial started right away (for an example trial, see Figure 1). In 
the practice phase and the training phase, feedback on correct answers was provided.
Figure 1. Trial design for the lexical specificity word-learning task, for a trial in the first block of the training 
phase.
The practice phase (five trials) was used to familiarize the children with the game. The training 
phase consisted of three blocks of experimental trials (48, 48 and 24 trials respectively) that 
increased in difficulty in two ways. First, the number of acoustic-phonetic features the words 
differed in (i.e., place or manner of articulation, or voicing) gradually decreased. Initially, 
children would be confronted with words that differed in more than one acoustic-phonetic 
feature (e.g., the initial consonants of lier [lyre] and bier [beer] differ in manner of articulation 
(lateral approximant versus plosive) and in place of articulation (alveolar versus bilabial)), but 
later they would encounter words that differed in only one acoustic-phonetic feature (e.g., lier 
and nier [kidney] differ only in manner of articulation). Second, in the first block of the training 
phase the unfamiliar target words were presented together with the familiar control words (e.g., 
lier and bier), but in the second and the third block only unfamiliar words were used (e.g., lier 
and pier [earthworm]). This design forced the children to attend to the phonological make-up 
of the words in more and more detail and they would only be able to acquire the meaning of 
each pair of target words if they learnt the specific one-feature difference between them (e.g., 
lier and nier). In Block 1, each target word of a quadruplet was presented once, combined with 
its familiar control word and two filler words. In Block 2, each target word of a quadruplet was 
presented once, combined with its unfamiliar control word. In Block 3, the two target words of 
a quadruplet were presented together, each couple of target words was presented once, along 
with two filler words (for the structure of the training phase, see Table 1). In this last block, in 
half of the trials target word 1 had to be identified, and in the other half of the trials target word 
2 had to be identified. Throughout the word-learning task, the target items were presented in 
items with increasing difficulty (42 nouns, 10 verbs) were presented. The task was ended if the 
child did not give a correct response to five successive items. The total score on the test was the 
number of correctly identified pictures.
 Speech decoding
Speech decoding was assessed with a phoneme discrimination task that measures the 
perception of minimal phonemic differences. L1-Dutch children received the (Dutch) subtest 
Auditieve Discriminatie [Phoneme Discrimination] of the Screeningstest voor Taal- en 
Leesproblemen [Diagnostic Test for Language and Literacy Problems] (Verhoeven, 2005). 
L2-Dutch children received the same subtest for Dutch, as well as a comparable subtest 
in Turkish, the subtest Auditieve Discriminatie [Phoneme Discrimination] of the Toets 
Tweetaligheid [Test Bilingualism] (Verhoeven, Narain, Extra, Konak, & Zerrouk, 1995). 
(Cronbach’s alpha Dutch version = .82, Verhoeven, 2005; Cronbach’s alpha Turkish version = 
.90; Verhoeven et al., 1995). Minimal pairs of monosyllabic words, differing with respect to only 
one phoneme (e.g., val-wal, “fall-quay”, bay-pay, “mister-part”) were presented auditorily to 
the child, via headphones (two practice items, 30 test items). The child was asked to indicate 
whether the words in a word pair were the same or different. Before the test started, the child 
was presented with two practice items to check that the child knew the meaning of ‘different’ 
and the meaning of ‘the same’. Also, via these practice items, it was made sure that the child 
applied these terms to the sounds of the words, not their meaning (“appel-peer, klinken deze 
woorden hetzelfde of verschillend?” [apple-pear, do these words sound the same or different?]; 
“appel – appel, klinken deze woorden hetzelfde of verschillend?” [apple – apple, do these words 
sound the same or different?]). 
 Lexical specificity 
In order to assess lexical specificity in Dutch, children in both groups were presented with a 
word-learning task (Cronbach’s alpha = .77, Janssen et al., 2015, based on Van Goch et al., 2014). 
Via this task, new word pairs with only minimal phonological differences were taught (minimal 
pairs). Stimuli were twenty-four quadruplets of monosyllabic Dutch words with corresponding 
pictures (see for an overview of all the quadruplets: Janssen et al., 2015). A quadruplet existed 
of two unfamiliar target words differing in one acoustic-phonetic feature (e.g., lier-nier, [lyre-
kidney], these words differ in manner of articulation), one unfamiliar control word (e.g., pier, 
[earthworm]) and one familiar control word (e.g., bier, [beer]). The control words differed in two 
acoustic-phonetic features from both target words. All stimulus words were selected from the 
Streeflijst voor 6-jarigen [Target list for 6-year-olds] (Schaerlaekens et al., 1999). Words in this 
list received a familiarity rating, the percentage of agreement among teachers about familiarity 
of the word to 6-year-olds (second-year kindergarten children). A word with a percentage over 
75 was considered as familiar and suitable as a familiar control word. A word with a percentage 
under 75 or a word that did not occur in the list was considered as unfamiliar and suitable 
as an unfamiliar control word or target word. Half of the quadruplets contained consonant 
distinctions and half of the quadruplets contained vowel distinctions. Quadruplets were 
matched on type (i.e., manner, place or voice) and place of articulation (i.e., initial or final (for the 
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In the L2-Dutch children, awareness of larger and smaller sound units was also measured 
in Turkish. A Turkish rhyme awareness task and a phoneme blending task were created. Both 
Turkish tasks were programmed in Presentation (Neurobehavioral Systems, Albany). The 
construction and procedures of the tasks were similar to the Dutch ones. To make sure the 
words used in the tasks were existing Turkish words of high frequency that were familiar to 
the L2-Dutch children, we selected the words together with a female native Turkish speaker 
and checked whether the Dutch translations of the words occurred on a target word list 
for kindergartners, namely the Basiswoordenlijst voor Amsterdamse Kleuters (BAK) [Basic 
Vocabulary List for Kindergarten Children of Amsterdam] (Mulder, Timman, & Verhallen, 2009). 
Monosyllabic, three-phoneme Turkish words were used in the rhyme awareness task. Only 
12 items (two practice items, 10 test items) could be created with words that met the criteria. 
Cronbach’s alpha of the rhyme awareness task was acceptable (.51) considering the small 
number of items in the task (Gliem & Gliem, 2003). There were nine monosyllabic words and 
six disyllabic Turkish words in the phoneme blending task. For this task, 17 items (two practice 
items, 15 test items) could be created. Cronbach’s alpha was .71, which was acceptable (Gliem & 
Gliem, 2003).
General Procedure
The children were tested individually. Testing took place in a quiet room at their primary school. 
During tasks that were presented via the computer, children were wearing headphones. The 
tasks were administered in different sessions. Each session took about 15-20 minutes. In the 
first test session, the Dutch receptive vocabulary, rhyme awareness, phoneme blending and 
phoneme discrimination tasks were administered. In the second session, the lexical specificity 
training was administered. Finally, in the third session, the Turkish rhyme awareness and 
phoneme blending tasks were administered. Only the L2-Dutch children received the third test 
session.
Data Analysis
First, extreme outliers were removed (values greater than three standard deviations from the 
mean). Missing values occurred when children missed out on test sessions, because they were 
ill, or unable or unmotivated to do a specific task. There were no more than 2% outliers and 6% 
missing values on any one test. Then Pearson’s r correlations, with pairwise exclusion of cases 
to include all available cases per test, among age, and the measures of receptive vocabulary 
in Dutch, speech decoding, lexical specificity and phonological awareness were calculated. 
Finally, Structural Equation modeling (SEM) using LISREL software (Jöreskog & Sörbom, 2012) 
was performed to explore structural relations among implicit and explicit phonological abilities 
in L1 and L2. To evaluate data fit, several goodness-of-fit indices were examined (MacCallum, 
Browne, & Sugawara, 1996). For good fit, the chi-square test should be over .05 (Ullman, 2001), 
and the Non Normative Fit Index (NNFI), Comparative Fit Index (CFI), and Goodness of Fit Index 
(GFI) should all exceed .90 (Hu & Bentler, 1999). The Adjusted Goodness of Fit Index (AGFI) should 
be at least .85. The Root Mean Square Error of Approximation (RMSEA) should be smaller than 
.06, and the Standardized Root Mean Square Residual (SRMR) should not be over .08 (Jaccard & 
Wan, 1996). 
a pseudo-randomized order, taking the Dutch/Turkish-Dutch distinction, the vowel/consonant 
distinction, the type of articulation (place, manner or voice) and the place of articulation (initial, 
medial or final) into account. Also, the position of the target items on the computer screen was 
pseudo-randomized. Next to the experimental trials, nine highly frequent and familiar filler 
trials were randomly distributed throughout the training phase. In total, 134 trials were included 
(practice and training phases combined). On average, the word-learning task took about 15-20 
minutes to be completed. 
Table 1. Lexical Specificity Word-Learning Task: Experimental Design and Examples.
Block Experimental Condition Example
Block 1. Unfamiliar target word 1
Familiar control word
Lier [lyre]
Bier [beer]
Unfamiliar target word 2
Familiar control word
Nier [kidney]
Bier [beer]
Block 2. Unfamiliar target word 1
Unfamiliar control word
Lier [lyre]
Pier [earthworm]
Unfamiliar target word 2
Unfamiliar control word
Nier [kidney]
Pier [earthworm]
Block 3. Unfamiliar target word 1
Unfamiliar target word 2
Lier [lyre]
Nier [kidney]
 Phonological awareness
To assess phonological awareness in Dutch the rhyme awareness and phoneme blending (ability 
to construct words based on their individual phonemes) tasks of the Screeningsinstrument 
Beginnende Geletterdheid [Diagnostic Instrument for Emergent Literacy] (Vloedgraven, 
Keuning, & Verhoeven, 2009) were used (Cronbach’s alpha > .90, Vloedgraven & Verhoeven, 
2007). Awareness of larger sound units (rimes) was measured with the rhyme awareness task 
(two practice items, 15 test items). On each trial, three pictures were presented on the computer 
screen. A female voice pronounced the words represented by the pictures. Then a fourth word 
was pronounced, a word that rhymed with one of the three pictures on the screen. The child had 
to find the rhyming picture and press it. The total test score was the number of pictures the child 
correctly identified. 
Awareness of smaller sound units (phonemes) was measured with the phoneme blending 
task (two practice items, 15 test items). On each trial, three pictures were presented on the 
computer screen. A female voice pronounced the words represented by the pictures. Then the 
name of one of the pictures was pronounced phoneme by phoneme. The child had to find the 
correct picture and press it. The total test score was the number of pictures the child correctly 
identified. 
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t (54) = -.72, p = .476, d = -.20, and Dutch and Turkish measures of rhyme awareness, t (58) = -1.20, 
p = .236, d = -.31. The L2-Dutch children had significantly higher scores on the Turkish measure of 
phoneme awareness than on the Dutch measure of phoneme awareness, t (58) = -4.66, p < .001, d 
= -1.22. 
RESULTS
Level of phonological abilities in first year of kindergarten 
Pearson’s r correlations among age in months and the measures for the L1-Dutch children (see 
Table 2) and L2-Dutch children (see Table 3) were calculated. Since the analyses did not reveal 
any correlations above .80, multicollinearity was not a problem (Grewal, Cote, & Baumgartner, 
2004). Significant positive associations among the Dutch speech decoding, lexical specificity, 
and phonological awareness measures for the L1-Dutch children (p < .05 and p < .01), and 
among the Dutch and Turkish measures of speech decoding and phonological awareness for the 
L2-Dutch children (p < .05 and p < .01) were found. Although for the L2-Dutch children significant 
associations were found between measures of lexical specificity and Turkish rhyme awareness 
and phoneme awareness, no association was found between measures of lexical specificity and 
Dutch rhyme awareness. In the L1-Dutch children, age correlated significantly with measures 
of vocabulary, lexical specificity, and rhyme awareness (p < .01). The measure of vocabulary 
correlated significantly with age, and with measures of speech decoding, lexical specificity, and 
rhyme awareness (p < .01). In the L2-Dutch children, age correlated significantly with measures 
of vocabulary, and Turkish rhyme awareness and phoneme awareness (p < .05 and p < .01). The 
measure of vocabulary correlated significantly with age, with the Dutch measures of speech 
decoding, rhyme awareness, and phoneme awareness, and with the Turkish rhyme awareness 
measure (p < .05 and p < .01). 
In Table 4, means and standard deviations and skewness and kurtosis values of age, and the 
measures for vocabulary, speech decoding, lexical specificity and phonological awareness can 
be found. Skewness and kurtosis values were within the range of univariate normality; therefore, 
it is justifiable to assume multivariate normality (Kim, 2013). Levene’s Test showed that, 
regarding the measures in Dutch, variance-covariance matrices were not equal across groups for 
receptive vocabulary, F (1,123) = 18.73, p < .001. To take this variation into account, Hotelling’s 
Trace was reported as the test statistic (Hakstian, Roed, & Lind, 1979). 
Results of a Multivariate Analysis of Variance (MANOVA), with Bonferroni-correction, on 
the vocabulary, speech decoding, lexical specificity and phonological awareness measures in 
Dutch with language (L1-Dutch, L2-Dutch) as between-subjects factor, revealed a main effect of 
language, F (5, 119) = 15.88, p < .001, η²p = .40. After controlling for SES (Educational level of the 
parents), Dutch language exposure at home, and age in a Multivariate Analysis of Covariance 
(MANCOVA), with Bonferroni-correction, the main effect of language remained, F (5,55) = 2.44, 
p = .046, η²p = .18. There was no main effect of educational level of the mother, F (5,55) = .71, p 
= .621, η²p = .06, or Dutch language exposure at home, F (5,55) = .20, p = .961, η²p = .02, however, 
there were main effects of educational level of the father, F (5,55) = 2.39, p = .049, η²p = .18, and 
age, F (5,55) = 3.40, p = .010, η²p = .24. 
To further investigate which measures the L1-Dutch and L2-Dutch children differed on, 
Univariate Analyses of Variance (ANOVAs), with Bonferroni-correction, were carried out 
separately for each measure with language (L1-Dutch, L2-Dutch) as a between-subjects factor. 
The L2-Dutch children scored lower than the L1-Dutch children on all measures, except for the 
measure of phoneme awareness (see Table 5). These results did not change after the differences 
in educational level of the father and age between the groups was controlled for. Paired-samples 
t-tests on the Dutch and Turkish measures for the L2-Dutch children revealed that there were no 
significant differences in scores between the Dutch and Turkish measures of speech decoding, Ta
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Effects of implicit phonological abilities on explicit phonological abilities in Dutch 
as L1 and Dutch as L2
To find out what effects are of implicit phonological abilities on explicit phonological abilities in 
Dutch as L1 and Dutch as L2, measures of speech decoding, lexical specificity, and phonological 
awareness were included in multi-group SEM analyses. The model was restricted in such a 
manner that the structural paths among the variables were the same for both L1-Dutch and 
L2-Dutch children (see Figure 2 for the specified model). These analyses did not result in a good 
fit. The goodness of fit statistics for the L1-Dutch children showed a 21% contribution to the 
overall chi-square value (χ2 (4, N = 75) = 25.64, p < .001, CFI = .80, NNFI = .40, GFI = .96, RMSEA = 
.29, SRMR = .09), whereas the goodness of fit statistics for the L2-Dutch children showed a 79% 
contribution to the overall chi-square value (χ2 (4, N = 64) = 25.64, p < .001, CFI = .80, NNFI = .40, 
GFI = .88, RMSEA = .29, SRMR = .19). Structural paths among the variables appeared not to be 
identical between the two groups, so they were analyzed separately. The models that resulted 
from these analyses can be found in Figures 3 and 4. Only significant paths (p < .05) are depicted 
in the models.  
Figure 3 shows the model for the L1-Dutch children. This model had a good fit (χ2 (2, N = 75) = 
2.57, p = .28, CFI = .99, NNFI = .96, GFI = .98, RMSEA = .06, SRMR = .05). Speech decoding affected 
lexical specificity and phoneme awareness. Lexical specificity affected rhyme awareness which 
in turn affected phoneme awareness. 
Figure 4 shows the model for the L2-Dutch children. The model had an acceptable fit (χ2 (2, 
N = 64) = 2.96, p = .23, CFI = .98, NNFI = .95, GFI = .98, RMSEA = .09, SRMR =  .04). The model for the 
L2-Dutch children showed some different paths compared to the L1-Dutch children’s model. 
Speech decoding affected lexical specificity and rhyme awareness. Lexical specificity affected 
phoneme awareness. Again, rhyme awareness affected phoneme awareness. 
To rule out that differences in structural relations among phonological abilities between 
L1-Dutch and L2-Dutch children can be explained by age, level of receptive vocabulary in Dutch, 
and Dutch language exposure at home, these variables were added as independent variables 
to the L1-Dutch and the L2-Dutch model. Adding these did not change the structural relations 
in the models. Also, to control for differences in language input at home among the L2-Dutch 
children, the children whose parents filled out the questionnaire on SES and Dutch language 
exposure at home were divided into two groups: a group wherein the children received mixed 
Dutch and Turkish language input at home (23 of the 64 L2-Dutch children), and a group wherein 
the children received mainly Turkish language input at home (24 of the 64 L2-Dutch children). In 
both groups, structural relations among speech decoding, lexical specificity, and phonological 
awareness were similar to the relations shown in Figure 4. 
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Figure 5. Structural relations among L1 (Turkish) and L2 (Dutch) implicit and explicit phonological abilities. 
DISCUSSION AND CONCLUSION
The aim of the present study was to unravel relationships among implicit and explicit 
phonological abilities and the role of lexical specificity in L1-Dutch and L2-Dutch children, taking 
into account transfer from first to second language for the L2-Dutch children. Results showed 
that L2-Dutch children scored significantly lower than the L1-Dutch children on measures of 
speech decoding, lexical specificity, and rhyme awareness, but not on a measure of phoneme 
awareness. Comparing scores on the Turkish and Dutch measures for the L2-Dutch children, 
we found significantly higher scores on the Turkish than on the Dutch measure of phoneme 
awareness. Importantly, SEM analyses revealed that for both the L1-Dutch and L2-Dutch 
children, performance on the lexical specificity measure was predicted by performance on 
the speech decoding measure. In contrast, performance on the lexical specificity measure 
predicted performance on the rhyme awareness measure for the L1-Dutch children, but 
performance on the phoneme awareness measure for the L2-Dutch children. When the Turkish 
measures were included in the analysis for the L2-Dutch children, performance on the L2-Dutch 
speech decoding measure predicted performance on the lexical specificity measure. In turn, 
performance on the lexical specificity measure predicted performance on the L1-Turkish 
measures of rhyme awareness and phoneme awareness. Performance on the L1-Turkish speech 
decoding, rhyme awareness, and phoneme awareness measures predicted performance on 
the L2-Dutch speech decoding, rhyme awareness, and phoneme awareness measures. Finally, 
examining the L2-Dutch model as a whole, performance on the speech decoding measures was 
found to be predictive of performance on the phonological awareness measures, both in L1 
(Turkish) and L2 (Dutch). 
Our first hypothesis was that the L2-Dutch children would perform lower than the L1-Dutch 
children on all measures, except that for phoneme awareness (i.e., performance on the phoneme 
blending task). This was indeed the case. It appears that the Turkish-Dutch bilingual children 
Figure 2. Specified structural relations among implicit and explicit phonological abilities in Dutch as L1 and 
Dutch as L2.
Figure 3. Structural relations among implicit and explicit phonological abilities in Dutch as L1.
Figure 4. Structural relations among implicit and explicit phonological abilities in Dutch as L2.
Effects of L1 phonological abilities on L2 phonological abilities
To examine the role of L1 phonological abilities in learning Dutch as an L2, measures of speech 
decoding and phonological awareness in Turkish were added to the model for the L2 children. 
The extended model is depicted in Figure 5. Only significant paths (p < .05) are shown. The 
extended model had an acceptable fit (χ2 (12, N = 64) = 16.18, p = .18, CFI = .97, NNFI = .95, GFI 
= .94, RMSEA = .07, SRMR = .12). L2 speech decoding affected lexical specificity which in turn 
affected L1 rhyme awareness and phoneme awareness. L1 (Turkish) speech decoding affected 
L2 (Dutch) speech decoding, L1 (Turkish) rhyme awareness and phoneme awareness affected 
L2 (Dutch) rhyme awareness and phoneme awareness. The direct effect of lexical specificity on 
L2 phoneme awareness disappeared. Again, to rule out that the pattern of structural relations 
among phonological abilities is driven by age, level of receptive vocabulary in Dutch, and 
Dutch language exposure at home, these variables were added as independent variables to the 
extended L2-Dutch model. As in the previous models, structural relations remained the same. 
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reflected in the L2-Dutch children’s performance, as their phoneme awareness performance 
overall (taking both the Dutch and Turkish measures into account) is better than their rhyme 
awareness performance, whereas for the L1-Dutch children it is the other way around. 
In addition to the path from speech decoding via lexical specificity to phonological 
awareness, speech decoding also had a unique effect on phonological awareness in both the 
L1-Dutch and L2-Dutch children. Discrimination of speech sounds in itself is thus also predictive 
of phonological awareness, in line with prior findings (Mayo, Scobbie, Hewlett, & Waters, 2003; 
Nittrouer, Manning, & Meyer, 1993; Nittrouer & Miller, 1997).
The third hypothesis was that there would be evidence for linguistic transfer in the Turkish-
Dutch group. Cummins (2001) states in his interdependency hypothesis that the stronger the L1 
when exposure to L2 begins, the better the acquisition of L2. In several studies, phonological 
abilities in children’s L1 have been found to be related to later phonological abilities in their 
L2 (e.g., Castilla et al., 2009). Our results were in line with our hypothesis: lexical specificity 
predicted L1-Turkish phoneme awareness which in turn predicted L2-Dutch phoneme 
awareness. Also, L1-Turkish speech decoding and rhyme awareness predicted L2-Dutch speech 
decoding and rhyme awareness. It was not expected that lexical specificity would predict 
L1-Turkish rhyme awareness. But, perhaps, this relationship between lexical specificity and 
L1-Turkish rhyme awareness can also be explained by the difference in phonological structure 
of the two languages. Possibly, the ability to recognize words based on only minimal acoustic-
phonetic differences predicts explicit phonological abilities in the L1 and the L2 when these are 
more meaningful in the child’s language repertoire (as is the case with phoneme awareness), 
but it predicts explicit phonological abilities only in the L1 when these are less meaningful in 
the child’s language repertoire (as is the case with rhyme awareness). Note that the fact that the 
lexical specificity task measured the ability to recognize Dutch words (even though half of the 
phonetic distinctions used occur both in the Dutch and in the Turkish language) may have played 
a role here as well. Performance on this task may predict the children’s rhyming ability because 
the measure reflects the ability to form phonological representations of words in the rime-
biased L2. Furthermore, the children’s level of rhyme awareness overall may simply have been 
too low for lexical specificity to predict L2 rhyme awareness. A final effect of linguistic transfer 
involved speech decoding ability. In the L2-Dutch model as a whole, speech decoding was found 
to be predictive of phonological awareness, both in L1 (Turkish) and L2 (Dutch). This result 
indicates that not only transfer of L1 phonological abilities to L2 phonological abilities occurs, as 
the effects of the awareness tasks attest (and see also Scheele et al., 2010; Verhoeven, 2007), but 
also transfer of implicit abilities in L1 and L2 to explicit abilities in L1 and L2. Although different 
patterns of transfer from implicit to explicit abilities occur, overall, implicit abilities precede 
explicit abilities in phonological development (e.g., Carroll et al., 2003). 
To be able to attribute differences in L1-Dutch and L2-Dutch children’s performance on and 
structural relations among measures of phonological skills to differences in the phonological 
structure between the Dutch and Turkish language, it is important to consider influence of 
possible confounding factors such as age, SES, Dutch language proficiency (with level of 
receptive vocabulary in Dutch as a measure of Dutch language proficiency), and Dutch language 
exposure at home. Adding these factors as covariates in the ANOVA analyses, and adding them 
as independent variables in the SEM analyses, did not diminish the effect of language group and 
did not provide an explanation for the differences in structural relations among phonological 
skills between L1-Dutch and L2-Dutch children. The questionnaire on Dutch language exposure 
in the home environment used in this study, however, has some limitations. Questions were 
could not profit (much) from abilities already developed in Turkish when carrying out the speech 
decoding, lexical specificity and rhyme awareness tasks in Dutch. First, implicit phonological 
abilities, such as speech decoding, are attuned to the native language (e.g., Cheour et al., 1998). 
Second, since rime is less salient and meaningful in Turkish, this language aspect may not stand 
out as an important language aspect in Turkish-Dutch households and therefore presumably 
receives less explicit attention in language activities undertaken with the child (e.g., Leseman & 
Van Tuijl, 2006).
The individual phoneme, on the other hand, is highly meaningful in both Turkish and Dutch, 
and phoneme awareness had already developed to some extent in the Turkish language. Indeed, 
the L2-Dutch children had higher scores on phoneme blending in Turkish than in Dutch. This 
latter effect can possibly be explained by the characteristics of the Turkish language, and mainly 
by considering the difference in syllable structure between the Turkish and the Dutch language. 
Of all Turkish syllables, 98% belongs to either the simple vowel, vowel-consonant, consonant-
vowel or consonant-vowel-consonant form, with over 50% having the consonant-vowel form. 
Thus, syllabic boundaries within Turkish words are very clear. Although Dutch syllable structure 
is relatively simple as well, common syllable types include consonant clusters, for example 
strik, “snare”, straat, “street”, school, “school”, schoen, “shoe”. This is not the case in Turkish (for 
example yay, “snare”, sokak, “street”, okul, “school”, ayakkabı, “shoe”). Therefore, phonemes 
within the syllable may be easier to identify in Turkish than in Dutch (Booij, 2002; Durgunoǧlu 
& Öney, 1999), possibly leading L1-Turkish children to develop phoneme awareness to a higher 
extent in Turkish than L1-Dutch children in Dutch. When carrying out the phoneme awareness 
task in Dutch, Turkish-Dutch bilingual children could probably profit from their phoneme 
awareness ability so far acquired in Turkish (e.g., Janssen, Bosman, & Leseman, 2013; Janssen et 
al., 2015). 
The results also supported our second hypothesis. Lexical specificity performance 
predicted rhyme awareness scores in the L1-Dutch children and phoneme awareness 
scores in L2-Dutch children. It seems that the ability to learn and remember fine-grained 
phonological representations of words supports the aspect of phonological awareness that 
is most salient, and therefore most meaningful, in the children’s language repertoire. For the 
L1-Dutch children, the ability to recognize words based on only minimal acoustic-phonetic 
differences was predictive of the ability to make rhyme judgments because of the rime-biased 
nature of the Dutch language and the, presumably, strong stimulation of rhyme awareness 
development in the home environment (Booij, 2002; Leseman & Van Tuijl, 2006). Performance 
of the L1-Dutch children on the lexical specificity task was predictive of performance on the 
phoneme awareness task only indirectly via performance on the rhyme awareness task. This 
may indicate that, for L1-Dutch children, rhyme awareness is a crucial part of phonological 
awareness that needs to be mastered before the next level of phonological awareness can 
be reached. For the L2-Dutch children, the ability to recognize words based on only minimal 
acoustic-phonetic differences was predictive of the ability to make judgments about words 
based on their individual phonemes. Although phoneme awareness is considered to be a more 
difficult phonological ability than rhyme awareness (e.g., Carroll et al., 2003), the former is 
more meaningful in the Turkish language than the latter (Durgunoǧlu & Öney, 1999).  Moreover, 
because of the similar status of the phoneme in both Dutch and Turkish and the simpler syllable 
structure in Turkish, phoneme awareness is strongly susceptible to linguistic transfer. This is 
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To conclude, lexical specificity appears to link implicit speech decoding abilities with 
explicit phonological awareness abilities in L1 and L2 phonological development. To come 
from speech sound discrimination to manipulation of the phonological structure of words, 
being able to learn to recognize words based on minimal acoustic-phonetic differences may 
be an important intermediate step. However, different patterns of implicit to explicit transfer 
emerge as a result of language-specific characteristics and transfer of phonological abilities 
from L1 to L2 in bilingual children. This study showed that lexical specificity plays an important 
role in phonological awareness and that language-specific characteristics need to be taken 
into account when examining phonological development, and, presumably, when stimulating 
phonological development at school in both monolingual and bilingual children. 
semi-structured and parents answered them based on their own evaluation of their language 
use. Social desirability tendencies and inaccurate estimation of the time spent on language 
activities with their child may have led to biased answers. Also, no information on the quality 
of the Dutch language input in the home environment was collected. Studies on this topic have 
shown that input from non-native speakers supports language acquisition less than input from 
native-speakers (e.g., Hoff, Rumiche, Ribot, & Welsh, 2014; Paradis, 2011; Place & Hoff, 2011), 
and that book reading habits are influenced by the cultural background of the family. Results of 
a study by Bus, Leseman, and Keultjes (2000) showed that book reading habits diverge greatly 
between Dutch and Turkish-Dutch parents. For example, Turkish-Dutch parents were more 
inclined to paraphrase the text and discuss the reading procedure, but initiated discussions less 
than Dutch parents. Dutch parents were more inclined to initiate discussions than Turkish-Dutch 
parents, discuss the content of the text, and to connect the story with information that goes 
beyond the text. Moreover, the extent to which quantitative and qualitative variation in parent-
child book reading habits and problem solving interactions affect cognitive skills of kindergarten 
children may also differ between families, dependent on their socio-economic status and 
cultural background, with children from Dutch families with a higher SES being less affected 
than children from Turkish-Dutch families with a lower SES (Leseman & Van den Boom, 1999). 
How exactly phonological abilities and the relations among them are, or are not, affected by 
variation in quantity and quality of both Dutch and Turkish language input in Dutch and Turkish-
Dutch children could be examined more in depth in future studies. 
There are several more directions that future research could take. In the current study, 
lexical specificity was measured dynamically. Children received training to learn new minimal 
pair words. By using both a static measure (e.g., mispronunciation detection, Walley et al., 2003; 
Simon et al., 2014) and a dynamic measure of lexical specificity, the role of both specificity 
of phonological representations that are already in the lexicon and increases in detailed 
phonological knowledge over time, in phonological development, could be examined. A lexical 
specificity word-learning task in Turkish would allow speech decoding, lexical specificity, and 
phonological awareness to be measured entirely in Turkish. If similar tasks were created in other 
languages as well, it would be possible to examine relationships between implicit and explicit 
phonological abilities in different L1-L2 combinations. 
The results of the present study need to be interpreted with caution for several reasons. 
First, the participants-to-number of variables ratio for estimation of parameter values in the 
SEM analyses needs critical evaluation. Although we managed to include two large groups of 
children as participants in our study (n = 75 for the L1-Dutch children, n = 64 for the L2-Dutch 
children), larger group sizes are preferred in SEM analyses. According to Wolf, Harrington, Clark, 
and Miller (2013), however, smaller sample sizes can already reveal important relationships 
among variables. Second, since the goal of the study was to explore structural relations among 
more than three variables, SEM was chosen as the analysis method. This method does not allow 
conclusions to be drawn about the mediation of one variable between two other variables. 
Based on the SEM models, however, more specific hypotheses on the indirect effects of one 
variable on the other can be formulated and tested via mediation analyses in future studies. 
Finally, since the data were all collected at one point in time, no causal conclusions can be 
drawn. A longitudinal follow-up study could reveal the development of the interrelatedness 
between implicit and explicit phonological abilities over time, as well as examine the impact of 
these relationships on literacy. 
Chapter 3
Development of vocabulary, lexical 
specificity, and phonological awareness 
in first and second language learners
Based on: 
Janssen, C., McQueen, J. M., Segers, E., & Verhoeven, L. Development of vocabulary, lexical 
specificity, and phonological awareness in first and second language learners. Submitted for 
publication.
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Phonological awareness is one of the most important predictors of literacy, and school success 
in general, across languages (Castles & Coltheart, 2004; Melby-Lervåg, Lyster, & Hulme, 2012; 
Siok & Fletcher, 2001). It is defined as the sensitivity to, or awareness of, phonological word 
structures and the ability to manipulate these structures (Torgesen, Morgan, & Davis, 1992). 
Phonological awareness develops from awareness of larger sound units (syllables, rimes) to 
awareness of smaller sound units (phonemes) (e.g., Carroll, Snowling, Hulme, & Stevenson, 2003; 
Mark, Müller-Myhsok, Schulte-Körne, & Landerl, 2014). Speech perception skill and vocabulary 
are considered to be precursors of phonological awareness development (Carroll et al., 2003; 
Metsala, 1999; Nittrouer, 1996; Studdert-Kennedy, 2002). According to the lexical restructuring 
hypothesis (Metsala & Walley, 1998), increase in vocabulary size leads to higher levels of 
phonological awareness. More specifically, the hypothesis states that vocabulary growth 
triggers restructuring of lexical items, that is, phonological representations of words become 
increasingly fine-grained (i.e., more lexically specific). This implicit (unconscious) phonological 
restructuring of words in the mental lexicon is considered to be a precursor of explicit 
(conscious) phonological awareness. So far, however, the relationship between number of words 
known and phonological awareness was demonstrated only correlationally, and a measure of 
lexical specificity has not previously been included in the analyses. Therefore, in the current 
study, children were followed in their development of speech sound perception, vocabulary 
breadth, ability to build phonologically specific lexical entries, and awareness of word structures 
from kindergarten year 1 through grade 1, with the aim to test the lexical restructuring account 
longitudinally. Moreover, a comparison was made between first (L1) and second (L2) language 
learners who became fully immersed in the target language only after they started primary 
school. This study aimed to show whether the lexical restructuring account applies to learners 
who are confronted with one language system as well as to learners who are confronted with 
more than one language system.
The lexical restructuring account 
From birth onwards, children are able to categorize (decode) the acoustic information in 
speech into meaningful phonological units. Initially, this categorical speech perception is 
independent of the ambient language, but during the first year of life the ability to discriminate 
speech sounds becomes language-specific driven by language experience (Cheour et al., 1998). 
Detailed perception of speech is prerequisite for successful vocabulary (Tsao, Liu, & Kuhl, 2004) 
as well as phonological awareness development (Nittrouer, 1996; Studdert-Kennedy, 2002). 
Associations between vocabulary and phonological awareness development have been found 
in various languages (e.g., De Cara & Goswami, 2003; McBride-Chang et al., 2005; Metsala, 1999; 
Stadler, Watson, & Skahan, 2007). However, studies in which a causal relation from vocabulary 
to phonological awareness was examined have yielded contradictory results. McBride-
Chang, Wagner, and Chang (1997) found that vocabulary knowledge uniquely contributed to 
improvement in phoneme deletion skill between kindergarten and grade 1. Lonigan (2007) 
found vocabulary training to enhance phonological awareness in kindergarten children. In 
contrast, Elbro, Borstrøm, and Petersen (1998), and Carroll (2001) did not find receptive and 
productive vocabulary predictive of phonological awareness from kindergarten to higher 
grades. There may be another factor which explains the relation between vocabulary and 
Abstract
Speech perception and vocabulary are considered to play an important role in phonological 
awareness development across languages. According to the lexical restructuring hypothesis 
(Metsala & Walley, 1998), increase in vocabulary size triggers restructuring of words’ 
phonological representations from holistic to fine-grained (i.e., lexically specific), which in turn 
boosts phonological awareness. This hypothesis was addressed in the current longitudinal 
study from kindergarten year 1 through grade 1, examining structural relations among speech 
decoding, vocabulary, lexical specificity, and phonological awareness in first (L1) and second 
(L2) language learners. Lexical specificity predicted L1 phonological awareness development. 
Speech perception predicted L2 phonological awareness development. Vocabulary did not 
predict phonological awareness over time. We conclude that perception of and ability to learn 
about words’ acoustic-phonetic properties, and the extent to which learned words are specified 
(quality of representations), rather than merely the number of words learned (quantity of 
representations), stimulates awareness of word structures.  
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L2 versus L1 learners
With respect to the lexical restructuring hypothesis, an interesting comparison can be made 
between monolingual and sequential bilingual children. Children who have not acquired 
the target language from birth, but at a later point in time, show differences in language 
development compared to children who did learn the target language from birth that may 
impact on longitudinal relations among the phonological and lexical factors examined in the 
current study. First, the former group most likely has less experience with the target language’s 
phonological make-up and knows fewer words in this language than the latter group (Verhoeven 
& Vermeer, 2006a). Due to development of language-specific speech perception in children’s 
first year, the sequential bilinguals may be less able to categorize speech contrasts in the target 
language (their L2) (McCarthy, Mahon, Rosen, & Evans, 2014; Simon, Sjerps, & Fikkert, 2014), and 
representations of words in this language may become less phonologically specified than those 
of words in their L1 and those of monolingual children (e.g., Jiang, 2000; Wade-Woolley & Geva, 
2000; Walley, Metsala, & Garlock, 2003). 
Second, and to the contrary, phonological awareness can benefit from early exposure to 
two language systems (e.g., Campbell & Sais, 1995; Yelland et al., 1993), with different aspects of 
phonological awareness being differently affected. This is likely due to the level of proficiency 
in both languages, and the degree to which the languages overlap in phonological structure 
and alphabetic orthographic system (e.g., Bialystok, 2001, 2013; Bialystok, Majumber, & Martin, 
2003). Moreover, linguistic transfer clearly occurs in the area of phonology (e.g., Carroll, 2008; 
Janssen, Segers, McQueen, & Verhoeven, 2016). Development of phonological skills in one 
language influences development of phonological skills in the other language, and vice versa, 
with transfer from L1 to L2 having the greatest effect in sequential L2 acquisition (e.g., Cummins, 
2001; McLaughlin, 2013). Quiroga, Lemos-Britton, Mostafapour, Abbott, and Berninger (2002) 
showed that phonological skills in the L1 continue to influence phonological skills in the L2 
beyond the kindergarten years. They found that phonological awareness in Spanish predicted 
phonological awareness and word reading in English in grade 1 Spanish-speaking children who 
were learning English as their second language.  
Current study
The current study sought to understand the longitudinal relations among speech decoding, 
vocabulary breadth, lexical specificity, and phonological awareness. It thus aimed to test the 
lexical restructuring account (Metsala & Walley, 1998), and it did so in both L1 and L2 learners. 
L1-Dutch and L2-Dutch (L1-Turkish) learning children were followed in their development 
from kindergarten year 1 through grade 1. Using structural equation modelling, we first 
asked whether speech decoding and vocabulary breadth in earlier years predict phonological 
awareness in later years (see the model depicted in Figure 1a), and tested the possible direct 
effect of number of words known on awareness of word structures. Second, we included 
lexical specificity in our analyses (see the model depicted in Figure 1b), and asked whether 
lexical specificity in earlier years predicts phonological awareness in later years. The possible 
direct effect of ability to learn about acoustic-phonetic properties of words and quality of 
word representations, and possible indirect effect of number of words known, on awareness 
of word structures was tested. Finally, to test for effects of linguistic transfer from L1 to L2, 
L1 phonological awareness was taken into account for the L2-Dutch children (see the model 
depicted in Figure 1c). 
phonological awareness. Since vocabulary growth is thought to trigger restructuring of lexical 
items (Metsala & Walley, 1998), specificity of the words’ underlying phonological representations 
could be this factor.
Fikkert (2010) demonstrated with a range of experiments that although toddlers younger 
than two years are able to accurately perceive all acoustic-phonetic features, they do not store 
them all in phonological representations of words in memory. It was argued that children, 
initially, create abstract representations based on the place of articulation feature of the 
stressed vowel in a word only. As they learn to segment words into smaller units (syllables, 
rimes, phonemes), features become connected to these smaller units of sound, leading to 
more detailed representations. This development may be due to vocabulary growth, and to 
the increased ability to learn new words between 14 and 17 months of age. Critically, however, 
restructuring from holistic to more detailed word representations applies to individual lexical 
items. Some lexical representations, thus, have been found to be highly specific already in 
toddlers younger than two years (e.g., Bailey & Plunkett, 2002; Fikkert, 2010; Swingley, 2003; 
Swingley & Aslin, 2000), but in children of any age representations of new words are likely to 
become increasingly fine-grained over the course of acquisition.
Furthermore, Age-of-Acquisition (AOA) of a particular word, and the word’s number of 
phonological neighbours (the number of other words that highly overlap in phonological 
make-up with the target word; neighbourhood density) have been found to impact on 
recognition of the word by the learner (Garlock, Walley, & Metsala, 2001), and on the learner’s 
performance on a rhyme awareness task. Children were better at making similarity judgements 
about words from dense rime neighbourhoods, than words from sparse rime neighbourhoods 
in a study by De Cara and Goswami (2003). These findings support the suggestion that, rather 
than vocabulary growth in itself, the extent to which similarities and differences in phonological 
make-up exist among the words, and, consequently, the ability to learn about the words’ 
acoustic-phonetic properties, plays a role in development of phonological awareness. This is 
emphasized by Hulme and Snowling (2009), for example, who stated that underspecified word 
representations underlie low performance on phonological tasks and reading difficulties.
Recently, Van Goch, McQueen, and Verhoeven (2014) showed that phonological awareness 
can be enhanced by teaching children new word pairs that are acoustic-phonetically only 
minimally different. Phonological representations of new words were formed and became 
more lexically specific throughout a word-learning game. This, in turn, stimulated rhyme 
awareness in 4-year-old monolingual Dutch (L1-Dutch) kindergartners. Elbro and Jensen (2005) 
suggested that specificity of lexical items continues to play a role in phonological awareness 
development, and is a factor underlying reading skills, in literate subjects. In their study, they 
found that adolescents with dyslexia had a lower ability to improve the quality of phonological 
representations during training, and in turn improved less on a phoneme awareness measure 
than adolescents without dyslexia. In sum, there is no conclusive evidence that vocabulary 
growth in itself leads to increase in phonological awareness. Rather, the extent to which 
words’ underlying phonological representations become specified may support development 
of phonological awareness. Indeed, it has been shown that quality of representations can be 
improved via training, and that this affected phonological awareness in pre-literate (Van Goch et 
al., 2014) as well as literate subjects (Elbro & Jensen, 2005). 
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METHOD
Participants
A total of 139 children enrolled in kindergarten year 1 in the current study. Of these, 53 L1-Dutch 
children (28 boys, 25 girls) and 46 L2-Dutch children (21 boys, 25 girls) completed testing in 
kindergarten year 1, kindergarten year 2, and in grade 1. Data from these 99 children were 
included in the current analyses. In kindergarten year 1, the mean age of the L1-Dutch children 
was 4;11 (years;months) with a range: from 4;3 - 5;10 (SD = 4.58 months), the mean age of the 
L2-Dutch children was 5;2 years (range: 4;3 - 6;5, SD = 5.40 months). In the Netherlands, children 
enter a two-year kindergarten program prior to grade 1. Children start kindergarten on their 
fourth birthday, therefore, most of them are in kindergarten more than two, but less than three 
years. They most often are in mixed-age kindergarten groups in which year 1 and year 2 are 
combined. The first language of all L2-Dutch children was Turkish (for more detailed information 
on the children’s language background and SES, see Janssen et al., 2016). Both L1-Dutch and 
L2-Dutch children were recruited from 25 kindergarten groups from thirteen primary schools, in 
ten different cities distributed throughout the Netherlands, in municipalities in which 4%-12% 
of the families are of Turkish origin (Centraal Bureau voor de Statistiek [Statistics Netherlands], 
2015; retrieved from: http://www.cbs.nl/nl NL/menu/themas/dossiers/allochtonen/ cijfers/extra/
aandeel-allochtonen.htm). In each participating school, children were of mixed origin, and from 
various SES families. Schools with a population of exclusively L1-Dutch speaking children were 
not included in the recruitment process. For participation of their child, informed consent was 
given by the parent(s). The teachers ensured that children who participated in the study did not 
have any developmental, hearing or language related problems. 
Materials and Procedure
The following skills were assessed during the three years of research. Table 1 shows which tasks 
were administered in which years. 
 Receptive vocabulary
To assess the number of words the children knew in Dutch (vocabulary breadth), the receptive 
vocabulary test of the Taaltoets Alle Kinderen [Language Test for all Children] (Cronbach’s alpha 
= .97, Verhoeven & Vermeer, 2006b) was used. Fifty-two items were administered (42 nouns, 10 
verbs). 
To assess vocabulary breadth in Turkish in the L2-Dutch children, the Turkish receptive 
vocabulary test of the Toets Tweetaligheid [Test Bilingualism] (Cronbach’s alpha = .97, 
Verhoeven, Narain, Extra, Konak, & Zerrouk, 1995) was used. This test consisted of 60 items (41 
nouns, 19 verbs). In each test, items increased in difficulty, and test procedure of both tests was 
similar. With each item, the child was presented with four pictures and heard the name of one of 
the pictures. The child was asked to identify the picture that was named. If an incorrect response 
was given to five consecutive items, the task was ended. The number of correct responses was 
the total score on the test.
a.  
b.
c.
Figure 1. (a) Structural relations among speech decoding, vocabulary breadth, and phonological 
awareness over time, in Dutch as L1 and Dutch as L2. (b) Structural relations among speech 
decoding, vocabulary breadth, lexical specificity, and phonological awareness over time, in Dutch 
as L1 and Dutch as L2. (c) Structural relations among L1 (Turkish) phonological awareness and L2 
(Dutch) speech decoding, lexical specificity, vocabulary breadth, and phonological awareness over 
time.
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 Phonological awareness 
Phonological awareness in Dutch was measured with the rhyme awareness (awareness of 
larger sound units), phoneme blending, phoneme identification, and phoneme deletion tasks 
(awareness of smaller sound units) of the Screeningsinstrument Beginnende Geletterdheid 
[Diagnostic Instrument for Emergent Literacy] (Vloedgraven, Keuning, & Verhoeven, 2009; 
Cronbach’s alpha > .90, Vloedgraven & Verhoeven, 2007). Each task started with two practice 
items, then 15 test items followed. In all tasks, three pictures were presented on the computer 
screen per trial, and the words represented by the pictures were pronounced by a recorded 
female voice. In the rhyme awareness task, a fourth word was pronounced that rhymed with one 
of the three pictures on the screen. The child had to press the rhyming picture. In the phoneme 
blending task, the word represented by one of the pictures on the screen was pronounced 
phoneme by phoneme. The child had to identify the correct picture and press it. In the phoneme 
identification task, the initial phoneme of one of the pictures on the screen was pronounced, 
paired with a fourth word (for example, ‘de /v/ van vis’ [the /v/ of vis [fish]]). The child had to 
identify the picture on the screen that started with the same initial phoneme (for example, voet 
[foot]). In the phoneme deletion task, a fourth word was pronounced of which one phoneme 
needed to be removed (for example, ‘blad, laat de /b/ weg’ [blad [leaf], remove the /b/]). The 
child had to select the word that remained after the phoneme was removed, which was one of 
the words on the computer screen (for example, removing the /b/ from blad will leave the word 
lat [lath]). In each task, the total test score was the number of correctly identified pictures.
To measure phonological awareness in Turkish, a Turkish rhyme awareness and phoneme 
blending task were created, programmed in Presentation (Neurobehavioral Systems, Albany).  
The construction and procedures of the Turkish versions were kept similar to the Dutch versions 
of the tasks. To ensure only existing, highly frequent, familiar Turkish words were used in the 
tasks, the words were selected together with a female native Turkish speaker. Also, there was 
checked whether the Dutch translations of the words occurred on the Basiswoordenlijst voor 
Amsterdamse Kleuters (BAK) [Basic Vocabulary List for Kindergarten Children of Amsterdam] 
(Mulder, Timman, & Verhallen, 2009), a target word list for kindergartners. For the rhyme 
awareness task, only 12 items (two practice items, 10 test items) could be created with 
suitable monosyllabic, three-phoneme Turkish words. Considering the small number of items, 
Cronbach’s alpha of the task was acceptable (.51) (Gliem & Gliem, 2003). For the phoneme 
blending task, 17 items (two practice items, 15 test items) could be created. The practice 
items and nine test items consisted of monosyllabic Turkish words, six test items consisted of 
disyllabic Turkish words. Cronbach’s alpha of the task was acceptable (.71) (Gliem & Gliem, 2003).
General Procedure
The procedure of testing was the same in each year. Children were tested individually in a 
quiet room at their primary school. They wore headphones when a task was presented via the 
computer. The tasks were administered in three or four sessions that took about 15-20 minutes 
each. Each child completed all sessions within two weeks. In the first test session, the Dutch 
receptive vocabulary test was administered. In the second test session, the phonological 
awareness tasks were administered. In the third test session, the phoneme discrimination 
task and the lexical specificity word-learning game were administered. Finally, in the fourth 
test session, that was administered to the L2-Dutch children only, the Turkish phonological 
awareness tasks were administered.  
 Speech decoding
To assess speech perception of minimal phonetic differences, the Dutch subtest Auditieve 
Discriminatie [Phoneme Discrimination] of the Screeningstest voor Taal- en Leesproblemen 
[Diagnostic Test for Language and Literacy Problems] (Cronbach’s alpha = .82, Verhoeven, 
2005) was administered. In addition, a comparable subtest in Turkish was administered to the 
L2-Dutch children alone: the subtest Auditieve Discriminatie [Phoneme Discrimination] of the 
Toets Tweetaligheid [Test Bilingualism] (Cronbach’s alpha = .90, Verhoeven et al., 1995). Via 
headphones, the child was auditorily presented with minimal pairs of monosyllabic words (two 
practice items, 30 test items) that differed with respect to only one phoneme (e.g., val-wal, “fall-
quay”, bay-pay, “mister-part”). He or she had to point out whether a word pair consisted of two 
the same or two different words. Before the test started, the experimenter made sure that the 
child knew the meaning of ‘the same’ and ‘different’, and that these terms were applied to the 
sounds of the words, not their meaning.
 Lexical specificity 
A word-learning task (Cronbach’s alpha = .77, Janssen, Segers, McQueen, & Verhoeven, 2015, 
based on Van Goch et al., 2014) was administered in order to assess lexical specificity in Dutch. 
Children were taught new word pairs that differed only minimally in their phonological make-up. 
Twenty-four quadruplets of monosyllabic words and matching pictures were selected as stimuli, 
with each quadruplet consisting of two unfamiliar target words that differed on one acoustic-
phonetic feature (e.g., lier-nier, “lyre-kidney”, differing in manner of articulation), and one 
unfamiliar (e.g., pier, “earthworm”) and one familiar control word (e.g., bier, “beer”) that differed 
on two acoustic-phonetic features from both target words. 
The word-learning task started with a training phase (five trials), during which the children 
were familiarized with the game. Then, the training phase started, consisting of three blocks 
of experimental trials that increased in difficulty both in the number of acoustic-phonetic 
features the words differed in (i.e., place or manner of articulation, or voicing), and in familiarity 
of the words. In the first block (48 trials), each pictorial referent of the unfamiliar target word 
of each quadruplet was presented with the pictorial referent of the familiar control word of the 
corresponding quadruplet, so there was a two acoustic-phonetic feature difference between 
target word and control word (e.g., the final consonants of mot [moth] and mol [mole] differ 
in manner of articulation (plosive versus lateral approximant) and in voicing (voiceless versus 
voiced)). In the second block (48 trials), each pictorial referent of the unfamiliar target word of 
each quadruplet was presented with the pictorial referent of the unfamiliar control word of the 
corresponding quadruplet. There was still a two acoustic-phonetic feature difference between 
target word and control word. Finally, in the third block (24 trials), the pictorial referents of 
the two unfamiliar target words of each quadruplet were presented together, so there was 
only a one acoustic-phonetic difference between the two target words (e.g., mot and mok 
[mug] differ only in place of articulation). Via this design, children were forced to attend to 
the phonological structure of the words in increasing detail. Only if they learned the specific 
one-feature difference between each pair of target words, would they be able to acquire the 
meaning of the words (e.g., mot and mok). Practice and training phase combined, the word-
learning task consisted of 134 trials, including nine highly frequent and familiar filler trials that 
were distributed randomly throughout the training phase. It took 15-20 minutes on average for 
children to complete the task.
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In Table 2 and 3 Pearson’s r correlations among the speech decoding, vocabulary, lexical 
specificity, and phonological awareness measures can be found for the L1-Dutch and L2-Dutch 
children respectively. Multicollinearity was not a problem, because no correlations above .80 
were revealed (Grewal, Cote, & Baumgartner, 2004). For the L1-Dutch children, speech decoding 
in kindergarten year 1 was not associated with any other measures, whereas for the L2-Dutch 
children, speech decoding in kindergarten year 1 was positively associated with all measures 
in kindergarten year 2. For the L1-Dutch children, lexical specificity in kindergarten year 1 
was positively associated with lexical specificity, vocabulary, and phonological awareness in 
kindergarten year 2. Also, lexical specificity in kindergarten year 2 was positively associated 
with phonological awareness in grade 1. For the L2-Dutch children, in contrast, lexical specificity 
in kindergarten year 1 was only related to lexical specificity in kindergarten year 2. For the 
L1-Dutch children, vocabulary in kindergarten year 1 was positively related with vocabulary 
and lexical specificity in kindergarten year 2. This was the case for the L2-Dutch children too, 
but, in addition, vocabulary in kindergarten year 1 was positively related with phonological 
awareness in kindergarten year 2. Finally, for the L2-Dutch children, phonological awareness in 
Turkish in kindergarten year 1 was positively associated with phonological awareness in Dutch 
in kindergarten year 2 and grade 1. 
Data Analysis
Extreme outliers (values greater than three standard deviations from the mean) were removed 
as a first step. Values were missing because children were ill or because children were unable 
or unmotivated to carry out a specific task. However, on any one test, no more than 4% outliers 
and 4% missing values occurred. Pearson’s r correlations among Z-scores for the measures of 
speech decoding, receptive vocabulary, lexical specificity, and phonological awareness (with 
pairwise exclusion of cases to include all available cases per measure) were used in the analyses. 
To provide one value for phonological awareness in Dutch and one value for phonological 
awareness in Turkish, measures were collapsed by calculating the average proportion of correct 
trials across the phonological awareness subtasks per time point.  Structural relations from 
kindergarten year 1, kindergarten year 2, to grade 1 among all variables were explored via 
Structural Equation Modeling (SEM), using LISREL software (Jöreskog & Sörbom, 2012). Several 
indices were examined to evaluate goodness-of-fit (MacCallum, Browne, & Sugawara, 1996). For 
good fit, the chi-square test should be higher than .05 (Ullman, 2001). The Non Normative Fit 
Index (NNFI), Comparative Fit Index (CFI), and Goodness of Fit Index (GFI) should all be over .90 
(Hu & Bentler, 1999). The Adjusted Goodness of Fit Index (AGFI) should be equal to or over .85. 
The Root Mean Square Error of Approximation (RMSEA), and the Standardized Root Mean Square 
Residual (SRMR) should not exceed .06 and .08 respectively (Jaccard & Wan, 1996).    
RESULTS
Descriptive statistics
Means and standard deviations of the speech decoding, vocabulary, lexical specificity, and 
phonological awareness measures can be found in Table 1. A Multivariate Analysis of Variance 
(MANOVA), with Bonferroni-correction, on the measures in Dutch, with language (L1-Dutch, 
L2-Dutch) as between-subjects factor, was carried out. A main effect of language was found in all 
years (Kindergarten year 1: F (3,89) = 16.09, p < .001, η²p = .35; Kindergarten year 2: F (6,86) = 11.97, 
p < .001, η²p = .46; Grade 1: F (3,95) = 5.62, p = .001, η²p = .15), for all measures, with the L1-Dutch 
children scoring higher than the L2-Dutch children (see Table 1). 
Repeated-measures ANOVAs were next conducted for each variable in Dutch (speech 
decoding, vocabulary, lexical specificity, phonological awareness,), with language (L1-Dutch, 
L2-Dutch) as a between-subjects factor, and time (depending on the variable either kindergarten 
year 1, kindergarten year 2, or kindergarten year 2, grade 1) as a within-subjects factor. For 
all variables, a significant main effect of time was found (speech decoding: F (1,91) = 22.53, p < 
.001, η²p = .20; vocabulary: F (1,97) = 101.36, p < .001, η²p = .51; lexical specificity: F (1,92) = 84.23, 
p < .001, η²p = .48; phonological awareness: F (1,95) = 40.33, p < .001, η²p = .30), showing overall 
improvement. For vocabulary and phonological awareness, a significant time x language 
interaction was found as well (vocabulary: F (1,97) = 8.76, p = .004, η²p = .08; phonological 
awareness: F (1,95) = 11.44, p = .001, η²p = .11). Although the L1-Dutch children scored 
significantly higher on each measure in kindergarten year 1, 2, and grade 1 than the L2-Dutch 
children, the latter group improved more than the former in vocabulary from kindergarten year 
1 to kindergarten year 2 and in phonological awareness from kindergarten year 2 to grade 1. 
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b.
Figure 2. Structural relations among speech decoding, vocabulary breadth, and phonological awareness over 
time, (a) in Dutch as L1 and (b) Dutch as L2. 
Note.  = significant relationship (p < .05)
 = non-significant relationship
a.
b.
Figure 3. Structural relations among speech decoding, vocabulary breadth, lexical specificity, and phonological 
awareness over time, in (a) Dutch as L1 and (b) Dutch as L2.
Predicting phonological awareness in L2-Dutch versus L1-Dutch learners
First, we examined the predictive value of speech decoding and vocabulary for phonological 
awareness in L2-Dutch versus L1-Dutch learners (see Figure 1a). Structural relations among 
speech decoding, vocabulary breadth, and phonological awareness, in kindergarten year 1, 
kindergarten year 2, and grade 1 for both L1-Dutch and L2-Dutch children were examined via 
multi-group SEM analyses. The measures in kindergarten year 1 were allowed to correlate, as 
well as the measures in kindergarten year 2. 
The final models are depicted in Figures 2a and 2b. These models had a good fit (Figure 2a, 
L1-Dutch children: χ2 (6, N = 53) = 4.88, p = .559, CFI= 1.00, NNFI = 1.05, GFI= .98, RMSEA = .00, 
SRMR = .06; Figure 2b, L2-Dutch children: χ2 (6, N = 46) = 4.88, p = .559, CFI = 1.00, NNFI = 1.05, GFI 
= .99, RMSEA = .00, SRMR = .04). Relationships among the variables, however, were not identical 
between the L1-Dutch and L2-Dutch children. In the L1-Dutch children speech decoding in 
kindergarten year 1 did not predict any variables in kindergarten year 2, whereas in the L2-Dutch 
children speech decoding in kindergarten year 1 predicted speech decoding and phonological 
awareness in kindergarten year 2. In both L1-Dutch and L2-Dutch children vocabulary breadth 
in kindergarten year 1 did not predict phonological awareness in kindergarten year 2, and 
vocabulary breadth in kindergarten year 2 did not predict phonological awareness in grade 1. 
Second, we added lexical specificity in kindergarten year 1 and 2 to the models depicted 
in Figures 2a and 2b, and examined the predictive value of lexical specificity for phonological 
awareness in L2-Dutch versus L1-Dutch learners (cf. Figure 1b). Structural relations were 
examined via multi-group SEM analyses. The measures in kindergarten year 1 were allowed to 
correlate, as well as the measures in kindergarten year 2. 
The final models are depicted in Figure 3a and 3b. These models had a good fit (Figure 
3a, L1-Dutch children: χ2 (16, N = 53) = 11.64, p = .769, CFI= 1.00, NNFI = 1.07, GFI= .97, RMSEA = 
.00, SRMR = .05; Figure 3b, L2-Dutch children: χ2 (16, N = 46) = 11.64, p = .769, CFI = 1.00, NNFI 
= 1.07, GFI = .97, RMSEA = .00, SRMR = .07). The clearest differences in relationships between 
the L1-Dutch and L2-Dutch children are that in the L1-Dutch children, lexical specificity in 
kindergarten year 1 predicted phonological awareness in kindergarten year 2, whereas in the 
L2-Dutch children, speech decoding in kindergarten year 1 predicted phonological awareness 
in kindergarten year 2. Also, in the L2-Dutch children, vocabulary breadth in kindergarten year 
1 predicted lexical specificity in kindergarten year 2. This was not the case in the L1-Dutch 
children. No path from vocabulary in kindergarten year 1, to lexical specificity in kindergarten 
year 2, to phonological awareness in grade 1 was found in either of the two models.
a. 
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lexical specificity in the L1-Dutch children because in this group vocabulary knowledge in the 
target language has been acquired to such an extent that it does not explain variance over time 
in the ability to learn phonetically minimally different new words in that language anymore, at 
least not in the age category of the children who participated in the current study. 
Second, we asked whether lexical specificity in earlier years predicts phonological 
awareness in later years. In the L1-Dutch children, lexical specificity in kindergarten year 1 
predicted phonological awareness over time (as in e.g., Hulme & Snowling, 2009; Janssen et 
al., 2016), but not in the L2-Dutch children. Although, similar to the L1-Dutch children, in the 
L2-Dutch children lexical specificity was related with phonological awareness in the short 
term, speech decoding in kindergarten year 1 was predictive of phonological awareness in 
the long term. In both groups, speech decoding, vocabulary breadth, and lexical specificity in 
kindergarten year 2 had no predictive value for phonological awareness a year later, despite 
a positive correlation between lexical specificity in kindergarten year 2 with phonological 
awareness in grade 1 for the L1-Dutch children (for all significant correlations, see Table 2 and 3). 
It is possible that vocabulary breadth affects phonological awareness indirectly, via the ability 
to learn about acoustic-phonetic properties of words and quality of word representations. No 
pattern was found that hinted at this, however. Lexical specificity may not predict phonological 
awareness in the L2-Dutch children due to lower levels of phonological knowledge in the 
target language. If knowledge of the phonological structure of words and of meaningful 
speech contrasts in a particular language has not been acquired to a high enough extent in 
the kindergarten years, the early, essential, speech perception ability in that language may 
be a better predictor of phonological awareness development than later lexical skills, such as 
the ability to learn phonetically minimally different new words (Hoover & Gough, 1990; Melby-
Lervåg & Lervåg, 2011). Finally, speech decoding, vocabulary breadth, and lexical specificity in 
kindergarten year 2 may not predict phonological awareness in grade 1 since formal literacy 
education starts in that year, and literacy skills will then contribute to the explanation of 
phonological awareness performance too (e.g., Dickinson, McCabe, Anastasopoulos, Peisner-
Feinberg, & Poe, 2003).
Finally, we tested for effects of linguistic transfer from L1 to L2. L1 phonological awareness 
was taken into account for the L2-Dutch children. Regarding the possible influence of L1 
(Turkish) phonological awareness on L2 (Dutch) phonological development, it was found that 
linguistic transfer occurred from L1 to L2. L1 phonological awareness appeared to be the 
strongest predictor of L2 phonological awareness in both kindergarten year 2 and grade 1. In 
earlier studies, L1 phonological skills have been found to transfer to L2 phonological skills (e.g., 
Cummins, 2001; Quiroga et al., 2002). This can be explained to a large extent because, often, a 
general procedure of phonological processing can be applied in a similar way to both languages. 
For example, the alphabetic principle can be applied to both the Turkish and Dutch language 
(Proctor, August, Carlo, & Snow, 2006). Also, overlap between L1 and L2 supports transfer. Both 
the Dutch and Turkish language have a regular phonological structure, and there are phonetic 
distinctions that occur in both languages (Booij, 2002; Durgunoǧlu & Öney, 1999). In the Turkish-
Dutch bilingual children in the current study, L1 phonological awareness in kindergarten year 
1 may be a better predictor of L2 phonological awareness in grade 1 than L2 phonological 
awareness in kindergarten year 2 because of their relatively higher scores on L1 phoneme 
awareness than on L2 phoneme awareness and rhyme awareness, with phoneme awareness 
being more important for development of reading skills than rhyme awareness (Hulme et al., 
2002).
Role of L1 (Turkish) in L2 (Dutch) phonological development
Finally, possible influence of linguistic transfer from L1 (Turkish) to L2 (Dutch) was taken 
into account for the L2-Dutch learners (cf. Figure 1c). The predictive value of L1 phonological 
awareness for L2 phonological development was examined by adding measures of phonological 
awareness in Turkish to model 3b for the L2-Dutch children. The extended model can be found 
in Figure 4. Again, the measures in kindergarten year 1 were allowed to correlate, as well as the 
measures in kindergarten year 2. The model had an acceptable fit (χ2 (14, N = 46) = 15.09, p = 
.372, CFI = .99, NNFI = .98, GFI = .93, RMSEA = .04, SRMR = .09). Turkish phonological awareness in 
kindergarten year 1 predicted phonological awareness in kindergarten year 2, and appeared to 
be a stronger predictor of phonological awareness in grade 1 than phonological awareness in 
kindergarten year 2. 
Figure 4. Structural relations among L1 (Turkish) phonological awareness and L2 (Dutch) speech decoding, 
lexical specificity, vocabulary breadth, and phonological awareness over time. 
DISCUSSION AND CONCLUSION
In the current study, longitudinal relations from kindergarten year 1 through grade 1 among 
speech decoding, vocabulary breadth, lexical specificity, and phonological awareness were 
explored with the aim of testing the lexical restructuring account (Metsala & Walley, 1998), in 
both L1-Dutch and L2-Dutch learning children. In the former group, lexical specificity predicted 
development of L1 phonological awareness, whereas in the latter group, L2 speech decoding 
predicted development of L2 phonological awareness. When L1 phonological awareness 
was taken into account for the L2-Dutch children, this appeared to be a better predictor of L2 
phonological awareness development than L2 speech decoding. In both L1-Dutch and L2-Dutch 
children, vocabulary breadth did not predict development of phonological awareness. 
Our first question was whether there was a direct effect of number of words known on 
awareness of word structures. In general, we did not find this effect. Number of words known 
did not directly affect awareness of word structures. Vocabulary breadth in kindergarten year 
1 predicted lexical specificity a year later only in the L2-Dutch children, despite significant 
correlations between vocabulary breadth and lexical specificity for the L1-Dutch children, both 
in the short and in the long term. Differences in target language knowledge and skills between 
the groups may play a role in these outcomes. Possibly, vocabulary breadth does not predict 
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path from vocabulary in kindergarten year 1, to lexical specificity in kindergarten year 2, to 
phonological awareness in grade 1 was found for either of the groups, challenging the lexical 
restructuring hypothesis. Differences in development between L1 and L2 learners are likely to be 
due to differences in target language proficiency. In addition, in the case of sequential bilinguals, 
L1 phonological knowledge appears to affect L2 phonological development to a large extent.
These findings provide more insights into the developmental patterns that underlie 
differences in target language acquisition between young L1 and L2 learners. These insights can 
be used as input for educational practice. Teaching that focuses on L2 speech sounds and the 
phonological structure of L2 words, and which takes into account children’s L1 phonological 
knowledge, may improve phonological awareness for L2 learners. Specifically, it appears that 
the perception of and the ability to acquire knowledge about the acoustic-phonetic properties 
of words benefits later development of phonological awareness.  The extent to which learned 
words’ phonological representations are specified (the quality of the representations) appears 
to matter more in developing awareness of word structures than merely the number of words 
learned (the quantity of representations).   
Before drawing conclusions based on our findings, it is important to note that, although 
specificity of lexical items was a key aspect examined in the present study, this is difficult to 
assess. It is not possible to directly measure how specific phonological representations of words 
are by simply asking children to indicate this. Therefore, indirect measures have been used in 
previous studies, such as analyses of frequency, phonological similarity, and age of acquisition 
(e.g., Garlock et al., 2001). Attempts have been made to determine lexical specificity using both 
production measures (for example, a task to evoke children’s most specific pronunciation of 
representations, Elbro, Borstrøm, & Petersen, 1998) and perception measures (e.g., detection 
of mispronunciations, Simon et al., 2014; Walley et al., 2003) of familiar (e.g., Swingley, 2003) 
and new representations (e.g., Rispens & Baker, 2012). None of these measures, however, is 
completely satisfactory. When produced representations are measured, it cannot be claimed 
these are similar to perceived representations. When perceived representations are measured, 
it is hard to determine whether it is the representations’ underlying level of specificity that 
leads to the outcomes or merely the children’s opinion of what acceptable pronunciations 
of representations are. Hence, in the current study a dynamic measure of lexical specificity 
was used, in which children were taught new words that were phonologically only minimally 
different. Although this method may not be entirely satisfactory either, it provided a means 
to estimate relatively directly and objectively how well children are able to acquire specific 
phonological representations of words. We measured not only whether new representations 
were formed, but also whether these became specified enough to distinguish them from similar, 
other newly-learned words.
In future research, lexical specificity could be measured with both a dynamic (as in 
the current study) and a static measure (e.g., one of the above, for example, detection of 
mispronunciations). By assessing lexical specificity via various methods, all aspects of this 
construct may be covered, and the predictive value of the ability to learn new words based on 
minimal acoustic-phonetic differences, as well as of fine-grained phonological representations 
of words that are already created in memory, for phonological awareness development, may be 
revealed.
The impact of literacy skills on phonological awareness, and vice versa, could also be 
examined in future research by including literacy measures in grade 1, such as measures of 
letter knowledge and word decoding, in the analyses. Finally, we were specifically interested 
in comparing L1 and L2 learners on the predictive value of speech decoding, vocabulary, and 
lexical specificity in kindergarten year 1 for phonological awareness development in later 
years. Therefore, we did not include L1 phonological awareness in kindergarten year 1. In 
future studies, research questions can focus on the role of other precursors, such as short-
term memory, and include L1 phonological awareness in kindergarten year 1 in the analyses to 
further understand phonological development in various groups of children.
In sum, relations over time among speech decoding, vocabulary breadth, lexical specificity, 
and phonological awareness were explored in the present study, with the aim to test the lexical 
restructuring account (Metsala & Walley, 1998) in young L1 and L2 learners. Vocabulary breadth 
did not affect phonological awareness, and predicted ability to learn about the acoustic-
phonetic properties of words a year later only in the L2 learners. In the L1 learners, ability to 
learn about the acoustic-phonetic properties of words predicted phonological awareness 
development, whereas speech perception skill appeared to be a better predictor of phonological 
awareness development in L2 learners. Moreover, L1 phonological awareness strongly 
supported development of L2 phonological awareness in the latter group. No developmental 
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Large groups of children around the globe start formal education in a language other than 
their home language. These sequential bilinguals may experience slower vocabulary growth in 
their second language (L2), relative to their native-speaking classmates, subsequently leading 
to disadvantages in literacy acquisition (Bialystok, Luk, Peets, & Yang, 2010; Kieffer, 2008; 
Leseman, 2000; Verhoeven & Vermeer, 2006a). We asked whether these disadvantages can in 
part be overcome through training bilingual children about the detailed phonological make-up 
of spoken words. Training lexical specificity, defined as the richness and specificity of, and 
distinctness between, phonological representations in the emerging mental lexicon, has been 
found to facilitate phonological awareness in the first language (L1) of preliterate children (Van 
Goch, McQueen, & Verhoeven, 2014). In the Van Goch et al. study, 4-year-old monolingual Dutch 
children were presented in a word learning game with new words with only minimal acoustic 
phonetic differences. These children showed gains in their detailed phonological knowledge 
as a result of training, demonstrating increased rhyme awareness, an aspect of phonological 
awareness. Since phonological awareness is an important precursor for literacy development 
(Melby-Lervåg, Lyster, & Hulme, 2012), lexical specificity training may thus foster reading 
acquisition in the L1. The focus of the present study was on whether lexical specificity training 
can also facilitate L2 phonological awareness in preliterate bilingual children. Furthermore, we 
asked to what extent linguistic transfer from L1 to L2 plays a role in lexical specificity training 
and hence in the development of phonological awareness. 
Lexical specificity
Around the age of one year, children’s lexical development is given a boost as they learn 
to distinguish word meanings based on the phonetic differences between speech sounds 
and to create phonological representations of words in memory (Werker, Byers-Heinlein, & 
Fennell, 2009). Phonological representations can be described as “a characterization of words 
as composed of discrete phonological categories interpreted within a framework in which 
single-category differences signal lexical distinctions” (Yoshida, Fennell, Swingley, & Werker, 
2009, p. 416). These phonological representations are holistic to begin with, but become more 
detailed and segmental as vocabulary grows, which is referred to as lexical restructuring (e.g., 
Gerken, Murphy, & Aslin, 1995; Goswami, 2000; Metsala & Walley, 1998; Morais, 2003; Thiessen, 
2007). With only a few words in the vocabulary, holistic representations would be sufficient. 
For example, the word ‘bear’ can be easily distinguished from the word ‘fence’. However, as 
vocabulary size increases, more fine-grained phonological representations are necessary for 
listeners to be able to distinguish words based on only minimal acoustic-phonetic differences. 
With increasing numbers of words in the mental lexicon, encountering minimal pairs – pairs 
of words that differ in only one acoustic-phonetic feature – becomes more likely. For example, 
identifying the words ‘bear’ and ‘pear’ as two different words with different meanings is difficult 
as the phonemes /b/ and /p/ differ only in voicing. The quality or distinctness of phonological 
representations (i.e., lexical specificity) thus supports spoken word recognition (Metsala & 
Walley, 1998). Although lexical representations appear to be phonologically highly specific much 
earlier in development than initially proposed by Metsala and Walley (1998), that is, in toddlers 
under the age of two (e.g., Swingley & Aslin, 2000; White & Morgan, 2008; Yoshida et al., 2009), it 
remains the case that increases in vocabulary size in children of any age are also likely to trigger 
increases in lexical specificity.
Abstract
Children who start formal education in a second language may experience slower vocabulary 
growth in that language and subsequently experience disadvantages in literacy acquisition. 
The current study asked whether lexical specificity training can stimulate bilingual children’s 
phonological awareness, which is considered to be a precursor to literacy. Therefore, Dutch 
monolingual and Turkish-Dutch bilingual children were taught new Dutch words with only 
minimal acoustic-phonetic differences. As a result of this training, the monolingual and the 
bilingual children improved on phoneme blending, which can be seen as an early aspect of 
phonological awareness. During training, the bilingual children caught up with the monolingual 
children on words with phonological overlap between their first language Turkish and their 
second language Dutch. It is concluded that learning minimal pair words fosters phoneme 
awareness, in both first and second language preliterate children, and that for second language 
learners phonological overlap between the two languages positively affects training outcomes, 
likely due to linguistic transfer.
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& Ebert, 2009; Uchikoshi, 2006). However, at the beginning of primary school, the L2 vocabulary 
size of children from cultural minorities in the Netherlands who learn L2 Dutch, the focus group 
of the current study, is smaller than the estimated L1 vocabulary size of age-matched Dutch 
monolingual children. These differences are also likely to remain constant as bilinguals grow 
older (Verhoeven & Vermeer, 2006a). 
There are additional differences in the L1 and L2 developmental patterns of sequential 
bilinguals. For example, lexical-semantic information is cross-linguistically distributed, that 
is, some concepts are lexicalized only in the L1, whereas other concepts are lexicalized only in 
the L2 (Kan & Kohnert, 2005). Moreover, since sequential bilinguals lack early experience with 
the phonological structure of their L2, phonological representations of words in this language 
may be less specific than phonological representations of words in their L1 and in the L1 of 
monolingual children. Furthermore, sequential bilinguals may categorize L2 sounds according to 
the representations they have in their L1 (Best & McRoberts, 2003). Existing linguistic knowledge 
may have to be reorganized in order to specify L2 phonological representations to the same 
extent as L1 phonological representations (Carroll, 2008). Because of these differences in L1-L2 
developmental patterns, lexical specificity training could have different effects in bilingual 
versus monolingual children. 
Lexical specificity training and phonological processes
Lexical specificity training may have several benefits for bilingual children’s speech decoding. 
As results of behavioural and neurocognitive experiments have shown (see Kuhl, 2004, for an 
overview), young infants have the ability to distinguish speech sounds independently of the 
language spoken in their environment. However, perception of speech becomes attuned to the 
language that is spoken in that environment as a function of language experience during the 
first year of life (Cheour et al., 1998). L2 lexical specificity training may therefore enhance speech 
decoding more in bilingual children than in monolingual children. This is because monolingual 
children are likely to be more familiar with all the phonetic contrasts encountered in the training 
than bilingual children, which is consistent with the results of Van Goch et al. (2014) who found 
no effect of lexical specificity training on speech decoding for monolinguals. From a very 
young age onwards, monolinguals are confronted with speech contrasts that are important 
for distinguishing phonological representations of words in their language, whereas bilingual 
children still need to find out which speech contrasts are important to distinguish in their L2. 
Lexical specificity training in their L2 could help them with this task.  
Lexical specificity training may also aid bilinguals’ phonological awareness. For example, 
Treiman and Zukowski (1996) found that having more specific lexical representations makes 
it easier to make rhyme judgments. Moreover, lexical specificity training has already been 
found to enhance rhyme awareness in monolingual preliterate children (Van Goch et al., 2014). 
Awareness of rime structure (as measured in a rhyme awareness task) is one of the earliest forms 
of phonological awareness to develop (Carroll et al., 2003; Vloedgraven & Verhoeven, 2007; 
Ziegler & Goswami, 2005). Phoneme awareness (e.g., as measured in a phoneme blending task), 
which develops later than the awareness of rhyme structure, has also been found to predict later 
printed word recognition skills across languages (Muter, Hulme, Snowling, & Stevenson, 2004; 
Mark et al., 2014). Gains in detailed phonological knowledge via lexical specificity training may 
foster phoneme awareness which can in turn simplify the task of word identification, such as 
when children hear /p/ /o/ /p/ and have to identify it as pop, meaning “doll” (Walley et al., 2003). 
The degree of lexical specificity may influence several kinds of phonological processes, 
including speech decoding. For example, in order to understand speech, the acoustic 
information in the continuous speech stream needs to be decoded (categorized) into discrete, 
meaningful units, such as phonemes and, hence, spoken words. Increases in lexical specificity 
could help children improve their speech decoding ability by encouraging them to focus on 
dimensions of contrast that are critical for the differentiation of words and therefore to be 
distracted less by dimensions that are not important for this task, such as inter- and intra-
speaker variability (White & Morgan, 2008).   
Lexical specificity has also been found to influence phonological awareness (Elbro, 
Borstrøm, & Petersen, 1998; Metsala & Walley, 1998; Walley, Metsala, & Garlock, 2003). Being 
phonologically aware means being sensitive to, or explicitly aware of, the phonological 
structure of words and being able to manipulate this structure (Torgesen, Morgan, & Davis, 
1992). Phonological awareness is an important factor in word learning (Hu, 2003; Torgesen et 
al., 1992) and is one of the strongest predictors of later reading skills and generally of school 
success, across languages (Castles & Coltheart, 2004; Melby-Lervåg et al., 2012; Siok & Fletcher, 
2001). Phonological awareness develops across languages, including Dutch, from larger to 
smaller sound units, that is, from syllables to rimes to phonemes (Carroll, Snowling, Hulme, & 
Stevenson, 2003; Mark, Müller-Myhsok, Schulte-Körne, & Landerl, 2014; Patel, Snowling, & De 
Jong, 2004; Vloedgraven & Verhoeven, 2007; Ziegler & Goswami, 2005). In order to manipulate 
phonological structures in more and more detail, specific phonological representations of words 
may be required (De Cara & Goswami, 2003; Elbro et al., 1998; Garlock, Walley, & Metsala, 2001). 
Recently, Van Goch et al. (2014) found that word learning focusing on lexical specificity 
enhanced rhyme awareness in monolingual Dutch kindergartners. Twenty-four quadruplets 
of monosyllabic Dutch words with corresponding pictures were presented to 4-year-olds in 
a word-learning game. The quadruplets consisted of two target words that were unfamiliar 
to the children (e.g., aar and aal, “ear of corn” and “eel”), one familiar control word (e.g., aap 
“monkey”) and one unfamiliar control word (e.g., aas “bait”). All stimulus words, unfamiliar 
and familiar (control) words, were selected based on the Basiswoordenlijst Amsterdamse 
Kleuters [Basic Vocabulary of Kindergartners in Amsterdam] (Mulder, Timman, & Verhallen, 
2009). Stimulus words were considered as familiar if they appeared on this list and as unfamiliar 
if they did not appear on this list. The target words in each quadruplet formed minimal pairs. 
Control words differed in two acoustic-phonetic features with the target words. Van Goch et al. 
showed that learning new words successfully was dependent on gains in detailed phonological 
knowledge during training, which in turn led to improvement on rhyme awareness. 
The question then emerges whether lexical specificity training in L2 could enhance speech 
decoding and/or phonological awareness in bilingual children. Whereas monolingual children 
have to deal with only one form of linguistic input, bilingual children are confronted with 
two. This has consequences for both L1 and L2 development in bilingual children. Initially, L1 
acquisition of sequential bilinguals (i.e., those who are exposed to their L2 later in childhood) is 
expected to match L1 acquisition of monolingual children, but from the moment a majority L2 
is introduced, sequential bilinguals show different patterns of L1 development. For example, 
previous research has documented continued growth of the L1, although at a slower pace 
than in monolingual children (e.g., Jia, Strange, Wu, Collado, & Guan, 2006), levelling off in L1 
proficiency (e.g., Kan & Kohnert, 2005), and even regression of L1 ability (e.g., Francis, 2005). 
With respect to L2 development, consistent growth of L2 vocabulary patterns has been found 
across studies (August et al., 2006; Bialystok et al., 2010; Kan & Kohnert, 2005; Kohnert, Windsor, 
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overlap between the L1 and the L2 in the words used in lexical specificity training may promote 
linguistic transfer and enhance training outcomes in bilingual children.
The current study
In summary, children who start formal education in an L2 may experience slower vocabulary 
growth in that language, which could subsequently lead to disadvantages in literacy acquisition. 
These disadvantages may in part be overcome by teaching children about the detailed 
phonological make-up of spoken words (i.e., through lexical specificity training). Training to make 
new lexical representations more specific enhances phonological awareness in monolingual 
children (Van Goch et al., 2014), phonological awareness being a strong predictor of later 
reading skills. However, it is still unclear, first, whether gains in speech decoding and/or gains 
in phonological awareness can be made in the case of L2 lexical specificity training for bilingual 
children, similar to L1 lexical specificity training for monolingual children, and, second, to what 
extent linguistic transfer will have an impact on training results. In the present intervention study, 
we addressed these two questions by examining the effects of lexical specificity training on 
speech decoding and phonological awareness in 4-year-old L2-Dutch children in the Netherlands. 
For the training, we followed the same protocol as that in the study of Van Goch et al. The role 
of linguistic transfer was explored by making a distinction between words with phonemes that 
overlapped between L1 and L2 and those with phonemes that occur only in the L2. 
It is important to note that a training protocol that has been successful in monolingual 
children may not necessarily have the same effects in bilingual children. Since the sequential 
bilingual children in the current study have a smaller L2 vocabulary size than the L1 vocabulary 
size of monolingual children, the bilingual children may be less familiar with the already-known 
words in the protocol than the monolingual children. This could attenuate training effects in 
bilingual children. Moreover, learning words in the L2 partly differs from learning words in the 
L1. Whereas monolingual children learn a word form and relate it to a concept over time (e.g., 
Bloom, 2000), for bilingual children, word learning largely involves mapping two word forms 
(in L1 and L2) onto a single concept (Kan & Kohnert, 2008). There are individual differences in 
growth of novel word knowledge in L1 and L2, possibly due to differences in learning style, 
language learning environment and cultural differences (Kan, 2010). The current study could 
thus reveal whether the lexical specificity training protocol can be effective only in monolingual 
children or in both monolingual and bilingual children. 
With regard to the first question, it was expected that training lexical specificity would foster 
speech decoding and phonological awareness in bilingual children. Vocabulary growth does 
not only contribute to phonological detail in word representations by providing contrasting 
phonemes, but also more sharply defines categories for individual phonemes themselves 
(Roberts, 2005). Learning new L2 words with only minimal differences in phonological structure 
during lexical specificity training may therefore simulate the effects of normal L2 vocabulary 
development in bilingual children, more specifically by triggering improvements in phonological 
skills, such as speech decoding and phonological awareness. With regard to the second 
question, it was expected that the degree of phonological overlap between L1 and L2 in stimulus 
materials would have a positive effect on gains in speech decoding and phonological awareness 
in bilingual children. Similarity between the two languages in the lexical specificity training 
would allow linguistic transfer and lead to better training results (MacWhinney, 2004). This in 
turn could contribute to enhancement of speech decoding and phonological awareness. 
Effects of lexical specificity training on phonological awareness may differ between mono–
lingual and bilingual children. On the one hand, L2 lexical specificity training could enhance 
phonological awareness less in bilingual than in monolingual children. Because of the smaller 
L2 vocabulary size of sequential bilingual children and differences in lexical development 
compared to monolingual children, bilingual children may have more difficulty with learning new 
phonological representations, in turn leading to less enhancement of phonological awareness 
(Goswami, 2000; Metsala, 1999). On the other hand, L2 lexical specificity training could enhance 
phonological awareness in bilingual children to the same extent as, or maybe even to a greater 
extent than, in monolingual children. Several studies (e.g., Bialystok, Majumber, & Martin, 
2003; Campbell & Sais, 1995) have found beneficial effects of phonological awareness from L2 
exposure at a pre-literate stage. Experience with two language systems and frequent attention 
to the phonotactic aspects of language would lead to relatively high levels of phonological 
awareness and advantages in learning about spoken language. Training lexical specificity in the 
L2 could thus increase experience with the phonological structure of the L2 and stimulate L2 
vocabulary development, facilitating the development of phonological awareness.
Lexical specificity training and linguistic transfer
Studying a bilingual population not only offers us insights into L2 learning, it also enables us 
to investigate possible linguistic transfer from one language to the other (e.g., Hernandez, Li, & 
MacWhinney, 2005). Different forms of transfer can occur. Learning an L2 can influence the L1, 
especially in the first five years of life, since these young children’s L1 phonology and speech 
production capabilities are still developing (Gildersleeve-Neumann, Pena, Davis, & Kester, 2009; 
Goldstein & Bunta, 2012; Kan & Kohnert, 2012). Also, bits of one language can slip into the output 
of the other language being spoken or written (Grosjean, 2012; Kohnert & Bates, 2002). Finally, 
children’s L1 can influence acquisition of the L2, for example, as mentioned earlier, bilinguals may 
categorize L2 sounds according to the representations they have in their L1 (Carroll, 2008; Navarra, 
Sebastián-Gallés, & Soto-Faraco, 2005). Results of several studies provide evidence for transfer 
from the L1 to the L2 in emerging literacy skills in young bilingual children. Gottardo, Yan, Siegel, 
and Wade-Woolley (2001), for example, found that phonological processing skills in children’s L1 
are related to phonological processing skills in their L2. Furthermore, Dickinson, McCabe, Clark-
Chiarelli, and Wolf (2004) showed preschool phonological awareness skills to transfer from L1 to 
L2 in low-income Spanish-English bilingual children. In a longitudinal study, Verhoeven (2007) 
examined L2 development in Turkish-Dutch bilingual kindergarten children, and found that, 
over time, the bilingual children performed similarly to native speakers in many Dutch language 
proficiency tests. However, residual asymmetries showed that sometimes children’s L2 skills were 
still dependent on their L1 skills. Furthermore, children’s level of proficiency in both the L1 and the 
L2 was found to predict variation in phonological awareness at the end of kindergarten. 
According to the Competition Model (MacWhinney, 2004), the level of interaction between L1 
and L2 depends on the degrees of similarity between the languages and on language users’ levels 
of proficiency in them. Each language has its own phonological make-up, and languages differ in 
the degree to which they have overlapping phonological structures. This overlap in phonological 
structure, so called typological closeness, has been shown to facilitate linguistic transfer (e.g., 
Cenoz, 2001; Jarvis & Odlin, 2000; Odlin, 1989; Selinker & Lakshmanan, 1993), even at high levels of 
language proficiency (De Bot, 1992; Poulisse, 1990). It can therefore be predicted that phonological
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Basic cognitive skills
Phonological working memory 
Phonological working memory in Dutch was assessed with the subtest Geheugen [Memory] of 
the standardized Screeningstest voor Taal- en Leesproblemen [Diagnostic Test for Language 
and Literacy Problems] (Verhoeven, 2005). This test consisted of three parts. In the first part, 
the child was asked to repeat lists of increasing length, consisting of only monosyllabic words 
(12 items). The maximum length of these lists was seven words. The child received one point 
for each correctly repeated list of words. In the second part, the child was asked to repeat 
words in sentence contexts (12 items). The sentences increased in length, with a maximum of 
17 words per sentence. The child received two points for each correctly repeated sentence. 
If the child made only one mistake, one point was given. If the child made more than one 
mistake, no points were given. When the child scored no points for four consecutive sentences, 
testing was stopped. In the final part, the child was asked to repeat 40 non-words which were 
phonotactically legal in Dutch. Of these 40 non-words, the first eight words consisted of one 
syllable, with the following four sets of eight words containing two, three, four, and five syllables 
each. The child received one point for each correctly repeated non-word. Testing was stopped 
after the child scored no points for five consecutive non-words. The total test score was the total 
number of points collected in all three parts of the test, with a maximum score of 76 points (12 
points in the first part, 24 points in the second part, 40 points in the last part). 
Rapid naming
The subtest Woordbenoemen [Word naming] of the standardized Screeningstest voor Taal - en 
Leesproblemen [Diagnostic Test for Language and Literacy Problems] (Verhoeven, 2005) was 
used to assess naming speed. From a sheet with four rows of 30 pictures, the child had to name 
as many pictures as possible correctly within one minute. The pictures represented five different 
objects (e.g., a comb, a duck, a pair of glasses, a house and a shoe). Before the child started with 
the task, it was ensured that he/she was familiar with the pictures and that he/she could name 
them in Dutch. The total test score was the number of pictures named correctly within one 
minute. 
Receptive vocabulary 
The receptive vocabulary test of the Taaltoets Alle Kinderen [Language Test for all Children] 
(Verhoeven & Vermeer, 2006b) was used. Each item consisted of four pictures that were shown 
to the child. The meaning of one of the pictures was asked and the child had to point out the 
correct picture. A total of 52 items (42 nouns, 10 verbs) with increasing difficulty were presented. 
If the child did not respond correctly to five consecutive items, the task was ended. The total test 
score was the number of items responded to correctly. The L2-Dutch children also completed 
the receptive vocabulary test of the Toets Tweetaligheid [Test Bilingualism] (Verhoeven, Narain, 
Extra, Konak, & Zerrouk, 1995) in Turkish. Again, each item consisted of four pictures that were 
shown to the child. The meaning of one of the pictures was asked in Turkish and the child had to 
point out the correct picture. A total of 40 items (25 nouns, 15 verbs) with increasing difficulty 
were presented. After the child did not respond correctly to five consecutive items, the task was 
ended. The total test score was the number of items responded to correctly. 
METHOD AND MATERIALS
Participants
A total of 32 L1-Dutch kindergarten children (15 boys, 17 girls) and 29 L2-Dutch kindergarten 
children with Turkish as their first language (17 boys, 12 girls) participated (mean age L1-Dutch 
children at pretest: 56 months, range: 50-63 months, SD = 3.50; mean age L2-Dutch children at 
pretest: 58 months, range 50-66 months, SD = 4.01). The children were divided into an L1-Dutch 
experimental and control group and an L2-Dutch experimental and control group. 
In the Netherlands, kindergarten is a two-year program, prior to grade 1, which starts in the 
year the child turns four. Children can start kindergarten on their fourth birthday, so most are 
in kindergarten for more than two years, but less than three, frequently in mixed-age groups. In 
kindergarten, Dutch children develop phonological skills, such as rhyming, via songs, stories and 
games. Although teachers also pay some attention to grapheme-phoneme correspondences, 
formal reading instruction via phonics teaching methods (as used in the Netherlands) does 
not start before grade 1. The children in our study were all in their first year of kindergarten 
and came from eight kindergarten groups from three primary schools, in three different 
cities distributed throughout the Netherlands. The parent(s) gave informed consent for the 
participation of their child. 
In all schools, children and parents were obliged to communicate in Dutch with teachers and 
other children in the classroom. Ninety-four percent of the parents of the L1-Dutch children and 
76% of the parents of the L2-Dutch children responded to questions about SES and language 
use at home. Parental level of education was measured by making a distinction between high 
level (3 = higher professional education), intermediate level (2 = lower vocational education) and 
low level of education (1 = primary school). On average, parents of the L1-Dutch children were 
educated at an intermediate level (father: M = 2.43, SD = .50, mother: M = 2.43, SD = .50), parents 
of the L2-Dutch children were educated at a lower level (father: M = 1.77, SD = .75, mother: 
M = 1.91, SD = .75). The difference in educational level is significant, for both fathers, t (50) = 3.02, 
p = .004, d = .85, and mothers, t (48) = 3.69, p = .001, d = 1.06.
Language use was measured by asking whether parents of the children were speaking 
only Turkish (1), mostly Turkish, sometimes Dutch (2), mostly Dutch, sometimes Turkish (3), 
only Dutch (4) or another language (5) to the child. In 96% of all L1-Dutch households (30) 
that responded to the questions, both parents spoke only Dutch to their child. In 2% of the 
households, both parents spoke mostly Dutch, sometimes another language to their child. In 
another 2% of the households, both parents spoke to their child in a Dutch dialect. In 50% of all 
L2-Dutch households (22) that responded to the questions, both parents spoke only or mostly 
Turkish to their child. In 36% of the households, one parent spoke mostly Turkish to his/her child, 
the other parent spoke mostly Dutch to his/her child. In 14% of the households, both parents 
spoke mostly Dutch, sometimes Turkish to their child.
76  |  Chapter 4 Lexical specificity training effects in second language learners  |  77
4
of words to second-year preschoolers (6-year-olds). A word that did not occur on the list or one 
whose percentage was between 0 and 75 was considered unfamiliar and was selected as a target 
word or unfamiliar control word; a word with a percentage over 75 was considered as familiar 
and was selected as a familiar control word. 
Half of the targeted minimal acoustic-phonetic distinctions occurred only in Dutch, whereas 
the other half occurred in both Dutch and Turkish. Compared with the Dutch phonological 
system, the Turkish one has only two distinctive levels of vowel height (high and low), there is 
no contrast between lax and tense vowels, and there are no original (not loaned) diphthongs 
(cf. Boeschoten & Verhoeven, 1987). Also, the Dutch consonants /ɣ// and /ʋ/ do not exist in 
Turkish, and consonant clusters do not occur at the beginning of words. Half of the quadruplets 
contained vowel distinctions and half of the quadruplets contained consonant distinctions. 
Finally, all quadruplets were matched for type of distinction (i.e., manner, place, or voice) and 
place of distinction (i.e., initial or final for consonants, and medial for vowels). In addition to the 
target and control words, filler words were used in the training. These were all highly familiar 
to the children and phonologically unrelated to the target and control words. The target words 
were recorded by one native Dutch female speaker and used as the target sound files in the 
training. For an overview of all the quadruplets used in the training, see Appendix A. 
The lexical specificity training consisted of a practice phase and a training phase. In each 
trial, four pictures were shown on a computer screen. Two of these pictures represented 
experimental items (target and control words) and the other two pictures represented filler 
items (e.g., a car and a ball), as shown in Figure 1. In total, 134 trials were included. The 
practice phase, with five practice trials, was used to familiarize the children with the training 
and to explain a strategy that could be used to find the correct answers (as explained below). 
The training phase consisted of two blocks of 48 experimental trials and one block of 24 
experimental trials. In the first two blocks, each quadruplet of items appeared once; in the last 
block, each pair of target items appeared once (see Appendix B). The quadruplets in the first two 
blocks and the pairs of target items in the last block were presented in a pseudo-randomized 
order. Also, the distinctions in segmental target (vowels vs. consonants), language (either Dutch 
or both Dutch and Turkish), stimulus type (manner, place or voice) and place (initial, medial 
or final) were pseudo-randomized. There was a maximum of three trials of the same type in 
succession. Furthermore, nine filler trials were included. These trials were easier than the 
experimental trials; only pictures were shown that represented filler items. Filler trials were 
randomly distributed throughout the training phases, to keep motivation high. 
On every trial, the child was asked an auditory question, “Wat is denk je een [TARGET]?” 
(What do you think is a [TARGET]?). Then the child had to press the picture that corresponded 
with the answer to the question. During the practice phase, the children were offered a strategy 
for finding the correct picture in each trial. They were told to consider the meaning of each 
picture on the screen, to rule out the familiar pictures first and select the picture they were 
(most) unfamiliar with. Using this process of elimination to select the only unknown picture as 
referent for the new word could help with completing the task successfully. Then, in Block 1 of 
the training phase, each member of a given novel minimal pair (target word 1 and target word 
2) was combined with its familiar control word and two filler words. In Block 2, each target word 
was combined with its unfamiliar control word and two filler words. Finally, in Block 3, target 
words 1 and 2 were presented together, along with two filler words. In this last block, in half of 
the trials the children were asked to identify target word 1, and in the other half of the trials they 
had to identify target word 2. 
Phonological skills 
Speech decoding 
The subtest Auditieve Discriminatie [Phoneme Discrimination] of the Screeningstest voor Taal - 
en Leesproblemen [Diagnostic Test for Language and Literacy Problems] (Verhoeven, 2005) was 
used to assess children’s perception of minimal phonemic differences in monosyllabic words in 
Dutch (a speech decoding skill). Minimal word pairs, differing with respect to only one phoneme 
(e.g., val-wal “fall-quay”) were presented auditorily to the child (two practice items, 30 test 
items). The child had to indicate whether the word pair consisted of the same two words or two 
different words. Before the task started, the experimenter checked that the child was familiar 
with the meaning of “the same” and “different” and made sure that the child knew these terms 
applied to the sound of the words, not the meaning. 
Phonological awareness
The children’s phonological awareness was assessed using the rhyme awareness and the 
phoneme blending tasks of the Screeningsinstrument Beginnende Geletterdheid [Diagnostic 
Instrument for Emergent Literacy] (Vloedgraven, Keuning, & Verhoeven, 2009). The rhyme 
awareness task targeted awareness of larger sound units (rimes). The task involved two practice 
items and 15 test items. Each item consisted of three pictures (e.g.,  sok “sock”, nek “neck”, and 
hoek “corner”) presented on a computer screen. The monosyllabic words depicted in the images 
were pronounced by a female voice during their presentation on the computer screen. Then 
the female voice pronounced a fourth word that rhymed with one of the three pictures on the 
screen (e.g., koek “cake” which rhymes with hoek). The child had to identify and press the correct 
picture. The total test score was the number of correctly identified pictures. The phoneme 
blending task targeted awareness of smaller sound units (phonemes). This task also involved 
two practice items and 15 test items. Each item consisted of three pictures (e.g., mier “ant”, vuur 
“fire”, muur “wall”) presented on a computer screen. The monosyllabic words depicted in the 
images were pronounced by a female voice. Then the same voice pronounced the name of one of 
the pictures phoneme by phoneme. The child had to identify and press the correct picture. The 
total test score was the number of correctly identified pictures. 
Training
Lexical specificity training 
The lexical specificity training protocol was designed by Van Goch et al. (2014). In this protocol, 
the children were taught new words in pairs that were phonologically minimally different. The 
protocol was programmed in Presentation software (Neurobehavioral Systems, Albany) and 
presented on a computer screen. Twenty-four quadruplets of monosyllabic Dutch words with 
corresponding pictures were created for the present study. The quadruplets consisted of two 
unfamiliar minimal-pair target words differing in one acoustic-phonetic feature (e.g., vak-wak 
“section-ice hole”), one unfamiliar control word (e.g., rak “straight part of a river”) and one 
familiar control word (e.g., pak “package”), with the control words different from the target 
words in two acoustic-phonetic features. The target and control words were selected from the 
Streeflijst voor 6-jarigen [Target List for 6-Year-Olds], based on familiarity ratings (Schaerlaekens 
et al., 1999). These ratings were the percentages of agreement among teachers about familiarity 
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RESULTS
Descriptive statistics 
First, we compared the four groups (experimental vs. control crossed by L1-Dutch and L2-Dutch) 
for the control measures (rapid naming, phonological working memory, receptive vocabulary in 
Dutch, receptive vocabulary in Turkish) and the experimental measures prior to the intervention 
(pretest scores on rhyme awareness, phoneme blending, and phoneme discrimination). Table 1 
summarizes descriptive statistics for these measures. 
Table 1. Descriptive Statistics for the L1-Dutch and the L2-Dutch Children in the Experimental and Control 
Conditions.
L1-Dutch Children  L2-Dutch Children
Experimental
(n = 16)
Control
(n = 16)
Experimental
(n = 14)
Control
(n = 15)
M (SD) M (SD)  M (SD) M (SD)
Rapid naminga 30.44 (10.75) 34.94 (8.31)  26.21 (10.69) 25.93 (9.92)
Phonological working memoryb 26.75 (9.82) 23.44 (9.84)  17.71 (9.17) 16.73 (8.85)
Receptive vocabularyc  27.25 (1.29) 27.06 (1.57)  21.14 (4.93) 22.73 (4.23)
Receptive vocabulary in Turkishc - -  23.86 (3.16) 24.07 (2.05)
PA pretest: Rhyme awarenessd .61 (.20) .58 (.24) .45 (.17) .40 (.14)
PA posttest: Rhyme awarenessᵈ .67 (.16) .68 (.20) .50 (.20) .46 (.16)
PA pretest: Phoneme blendingᵈ .43 (.21) .44 (.26) .40 (.24) .39 (.22)
PA posttest: Phoneme blendingᵈ .55 (.21) .48 (.32) .50 (.24) .38 (.16)
SpD pretest: Phoneme discriminationᵉ .84 (.08) .82 (.21) .69 (.23) .79 (.13)
SpD posttest: Phoneme discriminationᵉ .88 (.07)  .84 (.14) .71 (.23) .74 (.19)
Note. PA = Phonological awareness, SpD = Speech decoding. Scores were within the expected 
range of performance for typically developing kindergarten children. aNumber of correctly 
named pictures per minute. Maximum score = 120. bSum of the number of correctly recalled 
word series, the number of correctly recalled sentences and the number of correctly recalled 
non-words. Maximum score = 76. cNumber of known words. Maximum score = 52. dProportion of 
correct trials (chance = .33). ᵉProportion of correct trials (chance = .50).
Each trial started with presentation of a fixation cross (500 ms), after which the four pictures 
were presented. After 1000 ms the auditory question was played (mean duration: 1379 ms) while 
the pictures remained on the screen. If the child pressed the correct picture, a picture of a clown 
appeared on the screen, providing positive feedback (1000 ms). If the child did not press the 
correct picture, no feedback was provided and the next trial started (see Figure 1 for a sample 
trial). Feedback for correct answers was provided in the practice and training phases. The 
training took about 15 minutes on average. 
Figure 1. Sample trial sequence from the first block of lexical specificity training.
Numeracy training (control)
The control group received training with numeracy concepts that was similar to the lexical 
specificity training. The numeracy concepts in this training formed pairs (contrasts). Concepts 
were lowest/highest, smallest/biggest, shortest/longest, and least/most. Thirty different 
pairs were created. In each trial, one pair was presented on a computer screen. Two pictures 
were shown, for example, a picture of a house (lowest) and a picture of an apartment building 
(highest). Again, the child had to press the picture that corresponded to the answer in response 
to an auditory question (e.g., Wat is denk je het laagst? [What do you think is the lowest?]). 
Constraints for randomization, filler trials and procedure for providing feedback were similar 
to the lexical specificity training protocol. In total, 120 trials were included in the numeracy 
training; it took about 15 minutes on average. 
Procedure
A pretest-posttest design was used. At pretest, children’s basic cognitive skills (phonological 
working memory, naming speed and receptive vocabulary, which was also measured in Turkish 
for the L2-Dutch children) were administered as control variables that were used to divide the 
children into four matched groups, namely, L1-Dutch experimental and control groups (n = 16 
in each group), and L2-Dutch experimental and control groups (n = 14 and n = 15, respectively). 
Then the rhyme awareness, phoneme blending, and phoneme discrimination tasks were 
administered. A few days after the pretest, the children in the experimental groups received 
the lexical specificity training and the children in the control groups received the numeracy 
training. The lexical specificity training was presented as a word learning game. One week 
later, a posttest took place, with the rhyme awareness, phoneme blending, and phoneme 
discrimination tasks administered again. The children were tested individually in a quiet room at 
their primary school. The pretest took two 30 minute periods with a break in between, and the 
posttest took 30 minutes. All children were tested in Dutch (pretest, lexical specificity training/
numeracy training and posttest) by the same female native Dutch speaker (the first author). The 
Turkish vocabulary test was administered by a female native Turkish speaker (a trained research 
assistant).
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Figure 2. Gains in phoneme blending, defined as posttest minus pretest (proportion correct), for the 
experimental and control groups. Error bars show 95% confidence intervals.
Effects of phonological overlap between L1 and L2
The second research question asked whether there were effects of phonological overlap between 
L1 and L2 in lexical specificity training for bilingual children (i.e., effects of linguistic transfer). 
To answer this question, we conducted a series of four one-way ANOVAs targeting the children’s 
performance during the training (proportion of words correctly identified). The four ANOVAs 
compared: (a) the Dutch-only phonetic distinctions in Blocks 1 and 2, (b) the Dutch/Turkish 
phonetic distinction in Blocks 1 and 2, (c) the Dutch only phonetic distinction in Block 3, and (d) 
the Dutch/Turkish phonetic distinction in Block 3. Blocks 1 and 2 needed to be analyzed separately 
from Block 3 because the target word pairs were presented together only in Block 3. In each ANOVA, 
each of these four distinctions was the dependent variable, and language (L1-Dutch, L2-Dutch) was 
always a between-subjects factor. Table 2 shows descriptive statistics for these data. 
Table 2. Proportion of Correct Trials in the Lexical Specificity Training for L1-Dutch (n = 16) and L2-Dutch (n = 14) 
Participants. 
Phonetic 
distinction
Block 1 and Block 2 Block 3
L1-Dutch L2-Dutch L1-Dutch L2-Dutch
M (SD) M (SD) n M (SD) M (SD) n
D .48 (.11) .33 (.09) 48 .45 (.08) .33 (.12) 12
D/T .41 (.10) .30 (.08) 48 .44 (.13) .38 (.14) 12
Overall .45 (.10) .32 (.07) 96 .45 (.09) .35 (.10) 24
Note. Chance = .25. D/T = minimal phonetic distinctions occurring both in Dutch and Turkish. D = 
minimal phonetic distinctions occurring only in Dutch.
A Multivariate Analysis of Variance (MANOVA) carried out using these measures with group 
(experimental, control) and language (L1-Dutch, L2-Dutch) as between-subjects factors revealed 
a main effect of language, F (9, 49) = 6.74, p < .001, η²p= .55. With educational level of the parents 
used as a covariate, this main effect of language was still significant, F (6, 39) = 3.09, p = .014, η²p   
= .32. No main effect of group or interaction effect between language and group was found (all Fs 
< 1). A one-way Univariate Analysis of Variance (ANOVA) comparing Turkish receptive vocabulary 
scores with group (experimental, control) as a between-subjects factor showed that there was 
no main effect of group (F < 1). The children in the experimental and control groups did not differ 
in any of the basic cognitive skills or in any of the pretest measures. 
The main effect of language suggests that the L1-Dutch and the L2-Dutch children differed 
in some measures. This was further investigated using ANOVAs carried out separately for each 
measure with language (L1-Dutch, L2-Dutch) as a between-subjects factor. Because the main 
effect of language remained significant when educational level of the parents was added as a 
covariate in the MANOVA, this variable was not included as a covariate in the separate ANOVAs 
for each measure. The L2-Dutch children scored significantly lower than the L1-Dutch children 
in rapid naming, F (1, 59) = 6.79, p = .012, η²p = .10, phonological working memory, F (1, 59) = 
10.77, p = .002, η²p= .15, receptive Dutch vocabulary, F (1, 59) = 38.40, p < .001, η²p = .39, and in 
the rhyme awareness pretest, F (1, 59) = 13.12, p = .001, η²p = .18. There was a trend towards a 
significant difference in performance on the phoneme discrimination pretest, F (1, 59) = 3.74, p 
= .058, η²p = .06, with the L2-Dutch children scoring lower than the L1-Dutch children. There was 
no significant difference between L1-Dutch and L2-Dutch children in scores on the phoneme 
blending pretest, F (1, 59) = .48, p = .493, η²p = .01. 
Effects of lexical specificity training 
The first research question was whether lexical specificity training would enhance speech 
decoding and/or phonological awareness (rhyme awareness and/or phoneme awareness) in 
bilingual children to the same extent as in their monolingual peers. Repeated-measures ANOVAs 
were conducted for each of the three experimental measures (rhyme awareness, phoneme 
blending, and phoneme discrimination scores) with group (experimental, control) and language 
(L1-Dutch, L2-Dutch) as between-subjects factors and time (pretest, posttest) as a within-
subjects factor. In the analysis of the rhyme awareness data, a significant main effect of time 
was found, F (1, 57) = 7.03, p = .010, η²p = .11, indicating an overall improvement. A significant 
main effect of language was also found, F (1, 57) = 20.34, p < .001, η²p = .26. The L1-Dutch children 
scored higher on rhyme awareness than the L2-Dutch children (see Table 1). There were no other 
significant main or interaction effects (all Fs < 1). The experimental group, in other words, did not 
show more learning gains on rhyme awareness than the control group.
In the analysis of the phoneme blending data, we again found a significant main effect of 
time, F (1, 57) = 9.71, p = .003, η²p = .15, indicating overall improvement, but no significant main 
effect of language, F (1, 57) = 1.05, p = .31, η²p = .02. There was also no significant main effect of 
group, F (1, 57) = .70, p = .41, η²p = .01, but there was a significant time × group interaction, F (1, 57) 
= 5.11, p = .028, η²p = .08. This interaction reflected a significant increase in phoneme blending 
for the children in the experimental group, t (29) = 3.96, p < .001, d = .74, but not for the children 
in the control group, t (30) = .63, p = .54, d = .62, as shown in Figure 2. There were no other 
significant interactions. In the analysis of the phoneme discrimination data, no significant main 
or interaction effects were obtained (all Fs < 1). 
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distinctions that overlapped between the bilingual children’s two languages. Lexical specificity 
training can therefore be effective not only in monolingual children (Van Goch et al., 2014) but 
also in bilingual children. Despite the bilinguals’ lower L2 vocabulary size compared to that of 
the monolinguals, they were able to learn new L2 words via the training protocol. Critically, 
phoneme awareness was enhanced in bilingual children after the training. 
Lexical specificity training and bilingual phonological skills
It was expected that lexical specificity training would foster speech decoding and phonological 
awareness. Both the L1-Dutch and the L2-Dutch children showed an improvement only in 
phoneme blending. In order to perform the phoneme blending task successfully, the correct 
word as a whole has to be identified based on its individual phonemes (e.g., /d/ /ø:/ /r/ has to 
be identified as deur “door”). Gains in detailed phonological knowledge via lexical specificity 
training may have fostered phoneme awareness and thus facilitated identification of words in 
this task (Walley et al., 2003). For both L1-Dutch and L2-Dutch children, lexical specificity training 
may have stimulated implicit phoneme awareness, since children were confronted with minimal 
acoustic-phonetic differences among phonemes, rather than larger sound units. This in turn 
may have generalized to their performance in an explicit phoneme awareness task. For L2-Dutch 
children, possibly, training lexical specificity in the target language increased their experience 
with the phonological structure of their L2, but this yielded benefits only in phoneme blending, a 
task which requires awareness of small sound units (phonemes). According to Campbell and Sais 
(1995), L2 exposure is particularly beneficial for speech-sound awareness.
The groups did not improve in rhyme awareness due to the training, whereas Van Goch 
et al. (2014) did find a training effect in this task. Both rhyming and phoneme blending are 
part of phonological awareness, but rhyming requires awareness of larger sound units than 
phoneme blending. Van Goch et al. did not assess phoneme blending, but used another task 
that required awareness of smaller sound units, one in which the initial phoneme of a word had 
to be identified. These researchers found no significant effects of lexical specificity training in 
this phoneme identification task. A possible explanation for the differences in the outcomes 
between the two studies relates to the children’s age. The children who participated in Van Goch 
et al.’s study were on average four months younger than the children who participated in the 
current study. Phonological awareness develops from larger to smaller sound units (Carroll et 
al., 2003; Vloedgraven & Verhoeven, 2007; Ziegler & Goswami, 2005). For example, in a one-year 
longitudinal study, Carroll et al. (2003) showed that children gradually improved on a rhyme 
matching measure from time 1 (mean age 46 months) to time 2 (mean age 50 months) to time 
3 (mean age 57 months), whereas children strongly improved on an initial phoneme matching 
measure only between time 2 and time 3. These authors suggested that preschool phonological 
awareness can be divided into an early implicit sensitivity to similarity of sounds and a later 
explicit awareness of phonemes. The later development of the explicit awareness of smaller 
sound units appears to build on the foundations of earlier awareness of larger sound units.
It is thus possible that lexical specificity training may most strongly support awareness of 
the sound units that the children are currently focusing on in their ongoing development of 
phonological awareness. The older children in the present study may have reached the stage at 
which they started to become aware of individual phonemes, and hence the training fostered 
that component of phonological awareness the most, whereas the younger children in Van 
Goch et al.’s study may have only just begun to become aware of rimes, and hence the training 
The analyses revealed significant main effects of language for the Dutch-only phonetic 
distinctions in Blocks 1 and 2 and in Block 3, with the L1-Dutch children having higher scores 
than the L2-Dutch children, F (1, 28) = 14.14, p = .001, d = 1.39, and F (1, 28) = 10.25, p = .003, 
d = 1.15, respectively. A similar effect was found for the Dutch/Turkish phonetic distinctions in 
Blocks 1 and 2, F (1, 28) = 10.67, p = .003, d = 1.20, but not anymore in Block 3. In this final block, 
the two groups no longer differed in proportion of words identified correctly, F (1, 28) = 1.84, 
p = .19, d = .50. In other words, the L2-Dutch children narrowed the difference with the L1-Dutch 
children for the Dutch/Turkish phonetic distinctions but not for the Dutch-only distinctions (see 
Table 2 and Figure 3). 
Figure 3. Proportion of correct trials for each phonetic distinction during lexical specificity training. Chance = 
.25. Error bars show 95% confidence intervals.
One-sample t-tests showed that the L1-Dutch children performed significantly above chance for 
the Dutch-only distinctions in Blocks 1 and 2, t (15) = 8.00, p < .001, and in Block 3, t (15) = 9.92, p < 
.001, as well as for the Dutch/Turkish distinctions in Blocks 1 and 2, t (15) = 6.35, p < .001, and in 
Block 3, t (15) = 5.86, p < .001. Also, the L2-Dutch children performed significantly above chance 
for the Dutch-only distinctions in Blocks 1 and 2, t (13) = 3.43, p = .005, and in Block 3, t (13) = 
2.33, p = .037, as well as for the Dutch/Turkish distinctions in Blocks 1 and 2, t (13) = 2.25, p = .042, 
and in Block 3, t (13) = 3.31, p = .006. 
DISCUSSION
Summary of findings
The present study examined the effects of lexical specificity training targeting speech decoding 
and phonological awareness in 4-year-old Turkish-Dutch bilingual children (L1 Turkish, L2 
Dutch). The role of linguistic transfer was also explored by creating differential overlap between 
the children’s L1 and L2 in the training materials. The results show that there was significantly 
more improvement on phoneme blending (an aspect of phonological awareness) for the 
experimental group than for the control group, in both L1-Dutch and L2-Dutch children, but no 
effects on rhyme awareness or speech decoding. Second, the difference between the L2-Dutch 
children and the L1-Dutch children in performance during the lexical specificity training 
disappeared for the Dutch/Turkish phonetic distinctions in the final (third) block. During the 
training, the L2-Dutch children seemed to catch up with the L1-Dutch children on the phonetic 
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Although the lexical specificity training protocol used in the current study was the same as in 
the Van Goch et al. (2014) study, there is a possibility that, besides a difference in participant age, 
a difference in stimulus materials triggered enhancement of different aspects of phonological 
awareness. In the Van Goch et al. study, only words with minimal phonetic distinctions in 
consonants were used. Furthermore, in most words, the minimal phonetic distinctions targeted 
the initial phoneme (16 out of 24 quadruplets), and in the remaining words, the distinctions 
targeted the final phoneme (8 out of 24 quadruplets). In the current study, words with minimal 
phonetic distinctions in both consonants and vowels were used, and the distinctions involved 
initial (8), central (12), and final (4 out of 24 quadruplets) phonemes. More variation in position 
of the minimal phonetic distinctions in lexical specificity training may have led to improvement 
in phoneme awareness in the current study, whereas training in Van Goch et al.’s study led to 
improvement in rhyme awareness.
The design of the lexical specificity training may also provide another explanation for the 
null effect on the phoneme discrimination task. Although the children were taught words 
with minimal acoustic-phonetic differences during training, they did not have to discriminate 
minimal-pair words directly. They had to keep the phonological representation of one word 
in mind in order to differentiate it from the phonological representation of the word that was 
asked for. This task may enhance awareness of minimal acoustic-phonetic differences between 
words at the lexical level, but may not necessarily enhance perception of these differences at the 
auditory level (i.e., speech decoding skills). Results of a study by Díaz, Mitterer, Broersma, and 
Sebastián-Gallés (2012) showed that performance of L2 listeners differs depending on the nature 
of the task. Higher accuracy scores were achieved in an acoustic-phonetic analysis task than in 
tasks involving lexical processes. 
Future research
When evaluating the results, a few limitations of the current study have to be taken into 
account. First, although the degree of phonological overlap between L1 and L2 in stimulus 
materials appeared to have a positive effect on lexical specificity training results, inferences 
about the relationship between linguistic transfer and intervention (enhancement of phoneme 
awareness) can only be drawn tentatively. The effects of lexical specificity training on phoneme 
blending in bilingual children could be attributed to the training alone or to the training and 
the overlap between L1 and L2 in stimulus materials combined. As mentioned earlier, lexical 
specificity training may have fostered phoneme awareness, which in turn may have facilitated 
identification of words in the phoneme blending task. If so, the effects on phoneme blending can 
be attributed to the lexical specificity training itself. But it is important to remember that, for the 
L2-Dutch children, the training was administered in their L2. Although this may have increased 
the children’s experience with the target language’s phonological structure, this would not 
necessarily lead to better training outcomes. The interdependency hypothesis (Cummins, 
1983, 1984, 1991) predicts on the one hand that optimal input in one language leads not only to 
better skills in that language but also to a deeper conceptual and linguistic proficiency that can 
facilitate the transfer of various cognitive and academic language skills across languages. On the 
other hand, the hypothesis predicts that L2 learning leads to a lower proficiency in the L1, with 
near-native proficiency in the L2 almost never reached. So, according to Cummins, experience 
with two languages can be additive, leading to advantages for bilingual children, or subtractive, 
causing bilingual children to be disadvantaged with respect to monolingual children. Overlap 
fostered that component the most. Of course, this does not mean that the older children have 
fully mastered rhyming skills. In fact, the L1-Dutch and the L2-Dutch children, in both the 
experimental and control groups, improved on rhyme awareness (pre-to-posttest). This is 
likely due to carryover benefits of learning in a preschool classroom and at home, spontaneous 
development, and/or test-retest effects. The overall learning effect shows that all aspects of 
phonological awareness are still developing at this age.   
In the current study as well as in the study by Van Goch et al. (2014), lexical specificity 
training did not impact speech decoding. Possibly, this indicates that lexical specificity mediates 
between speech decoding and phonological awareness. On this view, development of speech 
decoding would precede development of lexical specificity, and this would in turn precede the 
development of phonological awareness. The fact that both the L1-Dutch and the L2-Dutch 
children performed relatively well on the phoneme discrimination pre- and posttests supports 
this suggestion. However, the null effect on the speech decoding task does not allow any 
conclusions to be drawn about the exact relationship between speech decoding and lexical 
specificity. In future research, the relation between these phonological variables should be 
explored in greater depth. 
Our second hypothesis was that similarity between L1 and L2 would promote language 
transfer and lead to better training results, in turn contributing to enhancement of phonological 
awareness (MacWhinney, 2004). The results of lexical specificity training point in that direction. 
The L2-Dutch children performed significantly lower in the training than the L1-Dutch children, 
but the L2-Dutch children seemed to catch up with the L1-Dutch children on the Dutch phonetic 
distinctions that were similar to Turkish phonetic distinctions. Possibly, L2-Dutch children were 
able to better represent the overlapping phonetic distinctions, since these are part of both their 
L1 and L2. This may have led to faster learning of, and better performance for, words containing 
these distinctions and may have positively affected training outcomes in bilingual children. This 
in turn may have contributed to an increase in phoneme blending. 
Alternative explanations
Several explanations for the results have been discussed based on theoretical grounds. 
However, in light of the nature of the tasks used in this study, there are other possible 
explanations. For example, in addition to the specific aspect of phonological awareness 
assessed by the phoneme blending task, the nature of the task may also have played a role in 
facilitating phoneme blending for the L2-Dutch children. In a study by Bialystok et al. (2003), 
only a task with moderate cognitive demands revealed an advantage for bilingual children. 
Performance on a more challenging task may be primarily dependent on the level of cognitive 
functioning, whereas an easier task may not be challenging enough to show any effects of 
bilingualism. In the current study, the rhyme awareness and phoneme discrimination tasks may 
have been easier for the L1-Dutch children than for the L2-Dutch children and therefore less 
cognitively demanding for the former group, whereas the phoneme blending task may have 
been equally challenging for the L1- and L2-Dutch children. In fact, there was no difference in 
performance between L1-Dutch children and L2-Dutch children on phoneme blending pre- and 
posttest, whereas there was a clear difference in performance between L1-Dutch and L2-Dutch 
children on phonological working memory, rapid naming, receptive vocabulary, phoneme 
discrimination, and rhyme awareness. 
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current study, L2-Dutch children were tested solely in their L2 (except for receptive vocabulary, 
which was tested both in Dutch and Turkish). In order to learn more about the role of L1 
knowledge and to study linguistic transfer more extensively, in future studies children could be 
tested in similar tasks both in their L1 and L2. Finally, more extensive measures of language use 
and literacy activities at home can give more insight into the influence of the home environment 
on speech decoding, phonological awareness, and the development of lexical specificity. 
Conclusion
The results of the current study show that training designed to make phonological 
representations for new words more specific can foster phoneme awareness in child L1 and 
L2 speakers. Differential overlap between L1 and L2 in the targeted words seems to positively 
affect training outcomes for L2 speakers, likely due to linguistic transfer. This information should 
be brought into the classroom, where more individualized vocabulary and literacy instruction, 
depending on the child’s linguistic background, could help create the optimal learning 
environment for each child. 
between L1 and L2 in lexical specificity training may thus boost positive effects of bilingualism 
or attenuate negative effects. If so, the outcomes of the training may mainly be guided by the 
similarities between L1 and L2 that are put into training materials. It may therefore be the 
case that only lexical specificity training in combination with similarities between L1 and L2 in 
stimulus materials would lead to desirable results. Future research should disentangle effects of 
each of these two aspects of lexical specificity training in bilingual children.
Second, the children in this study received lexical specificity training only once, for 15 
minutes, with only a week between training and posttest. Training that is more in line with 
teaching methods used in kindergarten may provide more insight into effects of lexical 
specificity intervention in a classroom setting. Also, given the brevity of the intervention and 
the nature of the training protocol, as well as the lack of tests within the experimental group 
targeting changes in lexical specificity of other words outside of the intervention, no claims can 
be made about the effectiveness of training for the specificity of phonological representations 
across the lexicon or for fundamental changes in existing linguistic knowledge. Yet, in the 
experimental group, L1-Dutch children learned, on average, approximately 11 new minimal-pair 
words, and the L2-Dutch children learned 8 such words (see Table 2), whereas children in the 
control group did not learn any new minimal pair words during numeracy training. Even if gains 
in detailed phonological knowledge are limited only to a small number of words, the effect on 
phoneme blending in the experimental group suggests that training in lexical specificity can 
foster phonological awareness. It would then be interesting to explore effects of similar kinds of 
training in a larger intervention program.
Third, the process of elimination strategy explained to the children in order to complete the 
lexical specificity training successfully may not have been the optimal learning approach for the 
L2-Dutch children. Several studies showed that bilinguals are less likely to use this strategy in 
word learning than monolinguals, since they are more often confronted with a situation in which 
two labels apply to one and the same object (e.g., Byers-Heinlein & Werker, 2009; Houston-Price, 
Caloghiris, & Raviglione, 2010). Nevertheless, there are arguments that the overall monolingual-
bilingual differences in performance in the current study cannot be accounted for by a difference 
in the groups’ use of the elimination strategy. The strategy was clearly explained before the 
training started and the children received feedback on their responses during training, cueing 
them as to which label should be applied to which picture (Houston-Price et al., 2010). Also, 
when the context makes it clear what language labels come from, 4-year-old children can limit 
their use of mutual exclusivity appropriately (Au & Glusman, 1990). 
To more deeply explore the results of the current study, future studies may draw from the 
following ideas. Lexical specificity training with and without phonological overlap between 
L1 and L2 (with L1- and L2-learning children as participants) may be compared in order to 
disentangle effects of different aspects of lexical specificity training in bilingual children. Also, 
L1- and L2-learning children could be trained until they meet the same criterion performance 
level in lexical specificity training, which might lead to different gains in phonological awareness 
for L1- and L2-learning children. In both monolingual and bilingual children, the exact 
relationship among speech decoding, lexical specificity and phonological awareness, as well 
as longitudinal effects of lexical specificity training can be examined in a long-term follow-up 
study in which lexical specificity training is administered several times. Moreover, kindergarten 
children can be followed until literacy instruction begins, to examine effects of lexical specificity 
training in literate children. Via classroom intervention studies, it can also be examined how 
knowledge of lexical specificity and linguistic transfer can be implemented in schools. In the 
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Appendix B. Experimental Design and Examples.
Block Experimental Condition Example
Block 1. Unfamiliar target word 1
Familiar control word
Vak [section]
Pak [package]
Unfamiliar target word 2
Familiar control word
Wak [ice hole]
Pak [package]
Block 2. Unfamiliar target word 1
Unfamiliar control word
Vak [section]
Rak [straight part of a river]
Unfamiliar target word 2
Unfamiliar control word
Wak [ice hole]
Rak [straight part of a river]
Block 3. Unfamiliar target word 1
Unfamiliar target word 2
Vak [section]
Wak [ice hole]
Appendix
Appendix A. Lexical Specificity Training Stimulus Materials.
Target 1 Target 2 Unfamiliar 
Control 
Familiar 
Control 
Minimal 
Phonetic 
Distinction
C/V Type of 
Distinction
Place of 
Distinction
D/T 
or 
only 
D
Kor Col Kot Kop /r/-/l/ C Manner Final D/T
Lier Nier Pier Bier /l/-/n/ C Manner Initial D/T
Mot Mok Mof Mol /t/-/k/ C Place Final D/T
Bar Dar Nar Kar /b/-/d/ C Place Initial D/T
Peuk Beuk Reuk Jeuk /p/-/b/ C Voice Initial D/T
Toss Dos Hos Vos /t/-/d/ C Voice Initial D/T
Roes Ras Race Reus /u/-/ɑ/ V Height Medial D/T
Riek Rek Reuk Rok /i/-/ɛ/ V Height Medial D/T
Peut Puut Poet Pot /ø:/-/y/ V Height Medial D/T
Buut Boet Biet Bad /y/-/u/ V Place Medial D/T
Kier Kuur Kor Kar /i/-/y/ V Place Medial D/T
Pal Pel Peul Pijl /ɑ/-/ɛ/ V Place Medial D/T
Wak Vak Rak Pak /ʋ/-/v/ C Manner Initial D
Vet Wet Led Bed /v/-/ʋ/ C Manner Initial D
Zet Get Net Pet /z/-/ɣ/ C Place Initial D
Gijs Vijs Sijs Reis /ɣ/-/v/ C Place Initial D
Bon Bong Bob Bos /n/-/ŋ/ C Place Final D
Rang Ram Ras Rat /ŋ/-/m/ C Place Final D
Riet Rit Ruit Rood /i/-/ɪ/ V Height Medial D
Nis Nes Noes Neus /ɪ/-/ɛ/ V Height Medial D
Peul Pool Poel Pil /ø:/-/o:/ V Place Medial D
Lef Laaf Loef Lijf /ɛ/-/a:/ V Place Medial D
Muil Mijl Maal Meel /œy/-/ɛɪ/ V Diphthong Medial D
Kout Kuit Kit Kat /ɔu/-/œy/ V Diphthong Medial D
Note.  
C/V = minimal phonetic distinction either in a consonant or a vowel position
D/T = minimal phonetic distinctions occurring both in Dutch and in Turkish
D = minimal phonetic distinctions occurring only in Dutch
Target words differed in only one acoustic-phonetic feature (i.e., either place of articulation, 
manner of articulation or voicing); control words differed in two acoustic-phonetic features from 
the target words.
Chapter 5
Kindergarten vocabulary instruction 
on the phonological form of words 
stimulates early literacy abilities
Based on:
Janssen, C., Segers, E., McQueen, J. M., & Verhoeven, L. Kindergarten vocabulary instruction on 
the phonological form of words stimulates early literacy abilities. Resubmitted for publication.
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The number of words a child knows at the start of primary school is predictive of later school 
success (Verhoeven & Vermeer, 2006a). But there are large individual differences in vocabulary 
size among learners, particularly between native speakers and sequential bilingual children 
who enter primary school with hardly any knowledge of the language of instruction, which is 
their second language (e.g., Bialystok, Luk, Peets, & Yang, 2010; Griffin, Burns, & Snow, 1998). 
Since vocabulary differences appear to remain stable throughout the school years (Leseman, 
2000), classroom instructions are typically given to help increase vocabulary and reduce gaps 
in vocabulary knowledge. Such instructions in general focus on the semantic aspects of words 
(e.g., Beck & McKeown, 2007). Explicit instructions on the phonological form of words, however, 
may stimulate both vocabulary development and early literacy skills that support word learning 
(De Jong, Seveke, & Van Veen, 2000; Dickinson, McCabe, Anastasopoulos, Peisner-Feinberg, & 
Poe, 2003; Hu, 2003; Lonigan, 2007; Piasta & Wagner, 2010; Storkel, 2009). A direct comparison 
between the two types of instruction has not previously been made. The present study thus 
sought to compare the effects of form-focused versus meaning-focused classroom vocabulary 
training in kindergarten children with larger and smaller vocabularies. 
Furthermore, it has recently been shown that teaching children new words with only 
minimal acoustic-phonetic differences does more than add items to their vocabulary. This kind 
of training increases the depth of knowledge a child has about acoustic-phonetic properties of 
words (i.e., lexical specificity), and this appears to enhance phonological awareness in both first 
language learners (L1) (Van Goch et al., 2014) and second language learners (L2) (Janssen et al., 
2015). Consequently, the present study aimed not only to compare the effects of form-focused 
versus meaning-focused classroom vocabulary instruction on vocabulary itself, but also its 
subsequent effects on skills that strongly predict later reading ability, namely, phonological 
awareness and letter knowledge, taking into account individual variation in levels of ability to 
learn words that were phonetically minimally different.
Vocabulary and early literacy development
Verhoeven, Van Leeuwe, and Vermeer (2011) longitudinally examined the relation between 
vocabulary growth and development of reading throughout primary school, in a group of 
Dutch children varying in linguistic backgrounds and socioeconomic status. The children 
showed continuity over time in development of receptive and advanced, written, vocabulary. 
Furthermore, early receptive vocabulary predicted word decoding and reading comprehension, 
but after two years of formal reading education, word decoding predicted vocabulary 
development in later years. Finally, there was a reciprocal relationship between advanced 
vocabulary and reading comprehension. These results show that early vocabulary sets the stage 
for development of later vocabulary, and that vocabulary knowledge and reading skills interact. 
Consequently, children who start primary school with less target vocabulary knowledge, such as 
sequential bilingual children, may be disadvantaged. 
Not only knowledge of word meanings, but also knowledge of word forms plays a role in 
further development of vocabulary and reading ability (e.g., Verhoeven et al., 2011). Being aware 
of the phonological make-up of words and being able to manipulate word structures, that is, 
phonological awareness, is, next to vocabulary, strongly predictive of later reading skills (Melby-
Lervåg, Lyster, & Hulme, 2012). Specific representations of word forms may be necessary for 
phonological awareness to develop from larger units of sounds, such as rimes, to smaller units 
of sounds, such as phonemes, and for performing increasingly detailed manipulations of word 
Abstract
Skill in learning detailed knowledge about spoken word structures has been found to support 
early literacy skills (e.g., Van Goch, McQueen, & Verhoeven, 2014; Janssen, Segers, McQueen, & 
Verhoeven, 2015). The present study compared effects of explicit instruction on and practice 
with the phonological form of words (form-focused instruction) versus explicit instruction on 
and practice with the meaning of words (meaning-focused instruction). Instruction was given 
via interactive storybook reading in the kindergarten classroom in children learning Dutch. We 
asked whether the two types of instruction had different effects on vocabulary development, 
and two precursors of reading ability: phonological awareness, and letter knowledge, and we 
examined effects on these measures of the ability to learn new words with minimal acoustic-
phonetic differences. Learners showed similar receptive target-word vocabulary gain after both 
types of instruction, but learners who received form-focused vocabulary instruction showed 
more gain in semantic knowledge about target vocabulary, phonological awareness and letter 
knowledge than learners who received meaning-focused vocabulary instruction. Level of ability 
to learn pairs of words with minimal acoustic-phonetic differences predicted gain in semantic 
knowledge about target vocabulary and gain in letter knowledge in the form-focused instruction 
group only. A focus on the form of words during instruction appears to have benefits for young 
children learning vocabulary.
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The acquisition of new word pairs that are only minimally phonetically different has been 
found to enhance phonological awareness (Janssen et al., 2015; Van Goch et al., 2014), which, 
in turn, may support further word learning (Cooper, Roth, Speech, & Schatschneider, 2002; De 
Jong et al., 2000; Hu, 2003; Storch & Whitehurst, 2002). In a similar fashion, increases in detailed 
phonological knowledge may help learners make letter-sound connections (Goswami, 2000; 
Mann & Foy, 2003). When information on the form of words is explicitly provided during the 
learning process, phonological representations of new words that become stored in memory 
may be highly specific. This may not only stimulate vocabulary development, but also boost 
phonological awareness and letter knowledge.
In case learning takes place in another language than the mother tongue, acquiring 
knowledge of word forms in that language may be particularly important. Often, phonological 
information is processed similarly between languages, and, likely, languages show overlap in 
phonological structure and phonological units (Melby-Lervåg & Lervåg, 2011). This makes that 
transfer of phonological knowledge and skills occurs between languages (Janssen et al., 2015; 
Janssen et al., 2016; Carroll, 2008). Transfer can be helpful in L2 acquisition, for example, when 
phonological elements such as phonemes are of similar importance between languages, but can 
hinder L2 acquisition as well, for example, when L2 speech sounds are categorized according 
to their representations in L1 (Carroll, 2008; Ellis, 2015). Explicit information on the form of 
words during vocabulary learning, therefore, may improve L2 learners’ ability to cope with 
phonological variation between the two languages and their ability to use phonological features 
in learning new target language words, and may stimulate development of early literacy skills in 
the target language.
Classroom vocabulary interventions
Learning new words therefore has possible benefits beyond increases in vocabulary itself. The 
question remains, however, how vocabulary can best be taught. Interaction plays an important 
role in current ideas on vocabulary stimulation in the classroom. Interactive language education 
follows three interrelated principles, namely, that learning should take place in interaction 
with both teachers and peers, that learning should take place within a meaningful context that 
fits with the learners’ experiences, and that learners should be taught strategies for planning 
and controlling their own learning process (e.g., McDaniel & Pressley, 1989; McKeown & Curtis, 
2014). Interactive storybook reading is a method for learning new words in kindergarten that is 
based on these principles. A storybook provides the rich context that is needed for learning new 
words implicitly, whereas new words can be taught explicitly by giving definitions either during 
(embedded instruction) or after reading (Beck & McKeown, 2007; Mol et al., 2009; Wasik & Bond, 
2001). Breadth of vocabulary knowledge has been found to improve as a result of interactive 
storybook reading (e.g., Biemiller & Boote, 2006). To foster depth of vocabulary knowledge 
too, extended instructions in the form of in-depth explanation of word meanings, presentation 
of target words in different contexts, and asking questions about the target words have been 
suggested (e.g., Beck & McKeown, 2007; Coyne, Simmons, Kame’enui, & Stoolmiller, 2004; 
Hadley, Dickinson, Hirsh-Pasek, Golinkoff, & Nesbitt, 2015). Studies have indeed shown that 
learning words via implicit encounters and explicit (extended) instruction within the context of a 
storybook is effective in L1 learners (see for a review Marulis & Neuman, 2010; Damhuis, Segers, 
structures (De Cara & Goswami, 2003; Elbro, Borstrøm, & Petersen, 1998; Garlock, Walley, & 
Metsala, 2001; Mark, Müller-Myhsok, Schulte-Körne, & Landerl, 2014; Vloedgraven & Verhoeven, 
2009; Ziegler & Goswami, 2005). As children have to become aware that spoken words are made 
up of individual speech sounds, in order to learn to read in an alphabetic language they must 
understand that letters in written words map onto these speech sounds, that is, they need to 
grasp the alphabetic principle (Adams, 1990). Since phoneme manipulation skill and the ability 
to make connections between letters and sounds are strongly associated (Foy & Mann, 2006), 
detailed knowledge of word forms may support development of letter knowledge too (Goswami, 
2000). Recently, it was found that the ability to learn new word pairs that differ only minimally in 
phonological form (minimal pairs) predicted vocabulary size and rhyme awareness in L1-Dutch 
learning children (Janssen et al., 2016; Van Goch, 2016) and phoneme awareness in L2-Dutch 
learning children (Janssen et al., 2016) in first year of kindergarten. Furthermore, ability to learn 
phonetically minimally different words in first year of kindergarten predicted letter knowledge 
in second year of kindergarten (Van Goch, 2016). It appears that specificity of word form 
representations in the mental lexicon as well as the ability to acquire these representations 
influences vocabulary and early literacy development in both L1 and L2 learning children.
Vocabulary learning
Building up a vocabulary is a gradual and complex process. Incrementally, new word labels 
and meanings are learned (breadth of vocabulary knowledge, or, number of words known, 
increases), and words are categorized while meaningful relations among words are constructed 
(depth of vocabulary knowledge, or, how much is known about a word, increases). The ultimate 
goal is for new words to become connected with knowledge the learner has already acquired 
(Frishkoff, Perfetti, & Collins-Thompson, 2011) or with new knowledge (as when they acquire a 
new concept along with a new word for that concept). Words can be learned in several ways. 
Implicit word learning occurs when new words are encountered once or multiple times in an 
incidental fashion (Mol, Bus, & De Jong, 2009). Explicit word learning occurs when the learner is 
provided with semantic information during the learning process, which supports consolidation 
and integration of words with prior knowledge (Henderson, Weighall, & Gaskell, 2013).
But vocabulary learning does not only involve building semantic representations and 
relations among words that are based on semantic information. It also entails establishing 
phonological and, during the process of learning to read, orthographic representations of words 
and relations among words that are based on phonological and orthographic information 
(Storkel, 2009). This leads to deeper and sustainable vocabulary knowledge, that is, a higher 
lexical quality (Perfetti & Hart, 2002; Perfetti, 2007). As their vocabulary grows, learners are more 
likely to come across words that differ minimally in their meaning, their phonology, or in their 
orthographic make-up. It has been suggested that these encounters with minimal differences 
trigger increases in lexical specificity, that is, storage of word representations in more and more 
detail, which makes it possible to define and keep apart the words (e.g., Gerken, Murphy, & Aslin, 
1995; Goswami, 2000; Metsala & Walley, 1998; Werker, Byers-Heinlein, & Fennell, 2009). Already in 
children younger than two years of age lexical representations occur to be phonologically highly 
specific (e.g., Swingley & Aslin, 2000; White & Morgan, 2008; Yoshida, Fennell, Swingley, & Werker, 
2009). Although this is much earlier in development than Metsala and Walley (1998) initially 
proposed, acquisition of new words in children of any age is likely to elicit increases in lexical 
specificity, if not at the phonological level then at the semantic or orthographic levels. 
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Children who received additional instruction to retrieve the meaning of words they answered 
incorrectly after the interactive storybook reading intervention, improved more in target 
vocabulary breadth and depth than children who did not receive this additional instruction. 
Phonological awareness and letter knowledge were not assessed in the Silverman (2007b) and 
Damhuis et al. (2016) studies.
Thus, interactive reading with in-depth instructions on semantics as well as phonology 
and orthography appears to improve both vocabulary and early literacy skills. Phonological 
training in itself did not lead to acquisition of new word meanings (Lonigan, 2007). A high level 
of phonological awareness when confronted with unfamiliar word forms, however, may lead 
to a more fine-grained initial representation of these words, resulting in an improved ability to 
learn new words (e.g., De Jong et al., 2000). In two recent training studies, 4-year-old L1 and L2 
learners of Dutch were confronted with acoustic-phonetic minimally different unfamiliar word 
pairs with corresponding pictures. In a short 15-minute training session, children were taught 
the form and the meaning of the words by learning to associate the words to the pictures. 
Results showed vocabulary gains, as well as enhancement of phonological awareness in both 
L1 and L2 learners (Janssen et al., 2015; Van Goch et al., 2014). Children who are better able to 
acquire the meaning of words in such a minimal word-pair learning paradigm may have higher 
abilities to infer meanings of unfamiliar words incidentally, as they tune more easily into the 
phonological constituents words are composed of (Nagy, 2007; Nagy & Scott, 2000).
In research on interactive vocabulary instruction in the classroom so far, however, the role 
of knowledge of the phonological form of words in comparison with the role of knowledge of the 
meaning of words in word acquisition, has not been examined. Explicit, in-depth information 
on the phonological form of words during classroom-based learning may improve the child’s 
ability to pick up on minimal phonological differences among words and to use this detailed 
phonological information in learning word meanings (e.g., De Jong et al., 2000; Nagy, 2007). 
Moreover, implicitly, children’s attention may be more easily drawn to meaning aspects than 
to form aspects of words, since meaning is of more communicative value during interactions 
(Robinson, 2003). Therefore, explicit instruction on word form may create a more in-depth 
representation of words and stimulate vocabulary development more than explicit instructions 
on word meanings. Children who receive explicit vocabulary instructions focusing on the 
phonological form of words, and especially those who perform better in a minimal word-pair 
learning task, may therefore show larger vocabulary growth. It can also be hypothesized that 
form-focused vocabulary instruction, as compared to that based on the meaning of words, may 
lead to higher gains in phonological awareness and letter knowledge in kindergarten L1 and L2 
learners. 
The current study
In the current study, effects on word learning and transfer to phonological awareness and 
letter knowledge were compared between two vocabulary classroom instruction groups: one 
group in which the instructions were focused on the form of words and building phonological 
relations among words (i.e., a form-focused instruction group), and one in which the instructions 
were focused on semantic aspects of words and building semantic relations among words (i.e., 
a meaning-focused instruction group). In an everyday classroom situation, it is not possible 
to present new words as phonological forms without meanings, nor to present new words as 
meanings without forms. In what follows, form-focused instruction thus means that there was a 
& Verhoeven, 2014). Effects in L2 learners have been investigated only in a few studies. The 
available results suggest that interactive reading can positively influence word learning in this 
group too (Collins, 2005; Silverman, 2007a). 
Interestingly, a link from vocabulary instruction to phonological awareness can be made. 
Lonigan (2007) examined effects of vocabulary training versus phonological training on 
vocabulary and early literacy skills in preschool children. Results showed that children who 
received a vocabulary intervention improved both in vocabulary and phonological awareness 
skills, compared to a business-as-usual control group. Children who received a phonological 
awareness intervention improved only in phonological awareness skills, but not in vocabulary. 
Possibly, when the meaning of new words is taught, new word forms are encountered implicitly, 
and phonological knowledge increases, which may improve phonological awareness. Explicit 
vocabulary instructions that focus not only on the meaning of words, but also on phonological 
and orthographic aspects may have additional effects, in that it may more directly stimulate 
both vocabulary development and early literacy skills. This was demonstrated in an intervention 
study by Droop, Peters, Aarnoutse, and Verhoeven (2005) which focused on enhancement of 
both vocabulary and early literacy skills, and in studies by Silverman (2007b) and by Damhuis, 
Segers, Scheltinga, and Verhoeven (2016) which focused on enhancement of vocabulary. In 
all three studies, kindergarten L1 and L2 learners received interactive storybook reading 
intervention and additional in-depth instructional activities to learn unfamiliar words which 
targeted semantic as well as phonological and orthographic aspects of the words. In the 
Droop et al. (2005) study, children received the intervention for 20 weeks, one hour per day. 
On Monday, the teacher introduced the storybook and explained the meaning of new words. 
On Tuesday, activities on the form of words were carried out. On Wednesday, instruction was 
directed to understanding the story. On Thursday, writing activities were performed. Finally, 
on Friday, the teacher evaluated the activities with the children and discussed plans for next 
week. L2 learners improved on receptive vocabulary, and both L1 and L2 learners improved 
on phonological awareness and letter knowledge in comparison to a matched control group. 
Silverman (2007b) compared three types of interactive storybook reading interventions: (a) 
connecting words to how they are used in books and to personal experiences of the children 
(contextual instruction), (b) contextual instruction including in-depth analysis of the meaning of 
words (analytical instruction), and (c) analytical instruction including attention to spoken and 
written word forms (anchored instruction). Children received the intervention for six weeks, and 
each intervention had the same three-day structure per week. On day 1, the teacher read the 
book, pointed out target words, and asked follow-up questions after reading was finished. On 
day 2, the teacher read the book again without pointing out target words, and asked questions 
about the target words and other follow-up questions afterwards. On day 3, the teacher did not 
read the book, but asked the children to retell the story. Also, the teacher asked questions on the 
target words. Results showed that children who received analytical and children who received 
anchored instruction improved more on target vocabulary breadth and depth than children who 
received contextual instruction. In the Damhuis et al. (2016) study, L1 and L2 learners received 
intervention for 12 weeks, 30 minutes a day for four days per week. On Monday, the storybook 
was introduced and the teacher explained the meaning of two target words. On Tuesday, the 
storybook was reviewed and the teacher explained the meaning of six more target words. On 
Wednesday, children carried out activities on the meaning of the target words. On Thursday, a 
letter was introduced, and children carried out activities with this letter, such as searching for 
the letter in the storybook. Children improved on both target vocabulary breadth and depth. 
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METHOD AND MATERIALS
Participants
Kindergarten is a two-year program (junior and senior kindergarten) in the Netherlands, prior 
to grade 1. Most often, children are in mixed-age groups because, throughout the year, children 
enter junior kindergarten when they reach the age of 4. At the start of each school year, children 
who have been in kindergarten for at least two school years go to grade 1. Formal reading 
education starts in grade 1. In total, 85 kindergarten children participated. Forty-one children 
received form-focused instruction (9 L1-Dutch (2 girls, 7 boys), 32 L2-Dutch (14 girls, 18 boys)), 
and 44 received meaning-focused instruction (31 L1-Dutch (17 girls, 14 boys), 13 L2-Dutch (7 girls, 
6 boys)). The mean age of the children in the form-focused instruction group was 58 months 
(range: 46-75 months, SD = 7.12 months). The mean age of the children in the meaning-focused 
instruction group was 59 months (range: 48-75 months, SD = 6.33 months). The children who 
participated in the current study were divided over four kindergarten groups from two primary 
schools, in two different cities in the south and the centre of the Netherlands. Schools were 
randomly assigned to one or the other instruction group. Parents gave informed consent. They 
were able to prevent their child from participating, but none did so. 
Within the school environment, the language of communication was Dutch. Parents filled 
out a short questionnaire on language use at home and SES. Sixty-one percent (25, 6 L1-Dutch, 
19 L2-Dutch) of the parents of the children in the form-focused instruction group, and 93% (41, 
28 L1-Dutch, 13 L2-Dutch) of the parents of the children in the meaning-focused instruction 
group responded to the questions. According to the answers of the parents and information 
received from the school, the L2-Dutch children had various language backgrounds: n = 15 
Moroccan-Arabic/Berber, n = 7 Turkish, n = 7 Arabic, n = 5 a West-European language (Spanish/
Portuguese/French/English), n = 3 Chinese, n = 2 Polish, n = 2 Russian, n = 1 Madingo, n = 1 
Vietnamese, n = 1 Surinamese, n = 1 other (home language not known by the school, nor written 
down by the parents). Educational level of the parents was taken as a measure of SES, with a 
score of 1 indicating low-level primary school education, a score of 2 indicating intermediate 
level vocational education, and a score of 3 indicating high level professional education of 
the parents. On average, both parents of children in the form-focused instruction group and 
parents of children in the meaning-focused instruction group were educated at an intermediate 
to high level (Form-focused instruction group: mother: M = 2.20, SD = .58, father: M = 2.43, SD = 
.59; Meaning-focused instruction group: mother: M = 2.68, SD = .47, father: M = 2.56, SD = .50). 
However, the difference between the groups in level of education of the mother was significant 
(mother: t (64) = 3.706, p < .001, d = .93, father: t (62) = .905, p = .369, d = .23).  On average, both 
parents of the L1-Dutch and the L2-Dutch children were educated at an intermediate to high 
level (L1: mother: M = 2.59, SD = .50, father: M = 2.50, SD = .51; L2: mother: M = 2.41, SD = .62, 
father: M = 2.53, SD = .57). The difference was not significant (mother: t (64) = 1.323, p = .190, d = 
.33, father: t (62) = -.232, p = .817, d = -.06)
focus on form but necessarily with some attention to meaning, and meaning-focused instruction 
means that there was a focus on meaning but necessarily with some attention to form. 
Participants were L1 and L2 learners of Dutch in first and second year of kindergarten. 
Two research questions were formulated:
1. Do form-focused vocabulary instructions in an interactive reading context lead to 
higher target vocabulary, phonological awareness, and letter knowledge gains than 
(contemporary) meaning-focused vocabulary instructions in an interactive reading 
context in mixed L1-L2 learning kindergarten classrooms? 
2. a)  What is the effect of level of ability to learn phonetically minimally different 
words, as measured in an additional word-learning task, on target vocabulary, 
phonological awareness and letter knowledge learning gains? 
 b)  Does ability to learn phonetically minimally different words (also) have an indirect 
effect via general receptive vocabulary on target vocabulary, phonological 
awareness and letter knowledge learning gains? 
 c)   Do direct and/or indirect effects differ between the form- and meaning-focused 
instruction group?
Regarding the first question, children in the form-focused instruction group were expected 
to gain more in target word knowledge during the intervention than children in the meaning-
focused instruction group for the reasons discussed earlier (based on De Jong et al., 2000, Nagy, 
2007, and Robinson, 2003). In contrast to Lonigan (2007), children in the current study did not 
receive phonological training in itself, but instead phonological training connected to the target 
words to be learned. Gains in phonological awareness and letter knowledge were also expected 
to be higher in the form-focused group than in the meaning-focused group (e.g., Janssen et al., 
2015; Van Goch et al., 2014). Regarding the second question, we created a moderated mediation 
model to test our hypotheses. We included general receptive vocabulary as a possible mediating 
factor between ability to learn phonetically minimally different words and gain in (i) target 
vocabulary, (ii) phonological awareness, and (iii) letter knowledge. Instruction group was a 
possible moderator of both the relationship between ability to learn phonetically minimally 
different words and target vocabulary, phonological awareness, and letter knowledge learning 
gains, and the relationship between general receptive vocabulary and these learning gains. We 
predicted that word-learning ability would be positively related with gains in vocabulary, but 
more strongly in the form-focused group than in the meaning-focused group. This is because the 
intervention in the former group builds more directly on the ability to learn words with minimal 
phonological differences than the intervention in the latter group. Regarding early literacy 
skills, we expected the level of the ability to learn phonetically minimally different words to be 
positively related to gains in phonological awareness and letter knowledge in both the meaning- 
and form-focused instruction groups as has previously been found in training studies (e.g., 
Janssen et al., 2015; Van Goch et al., 2014). We expected this word-learning ability to also have 
a positive indirect effect on gains in vocabulary and early literacy skills via general vocabulary 
level.
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Vocabulary intervention
A 4-week vocabulary intervention was designed, covering two themes: “Animals” and 
“Feelings”, based on the intervention described in Damhuis et al. (2016). One narrative book 
that was appropriate for the children’s age and contained a rich storybook context, as well as 
corresponding pictures that were attractive and supported the story, was selected for each 
theme. Twenty words from within the storybooks were chosen as target words. Twenty words 
that did not occur in the storybooks, but did fit with the themes, were also chosen. In total, 
therefore, 40 target words were taught to the children during the vocabulary intervention. 
Target words consisted of nouns, verbs, function words, and adjectives, and occurred in the 
expanded list for children in kindergarten year 2 of the Basiswoordenlijst Amsterdamse Kleuters 
[Basic Vocabulary List for Kindergarten Children of Amserdam] (Mulder, Timman, & Verhallen, 
2009). The goal of the list is for children to know these words at the end of kindergarten year 2, 
but not yet at the beginning of kindergarten year 2 or in kindergarten year 1. Therefore, it was 
safe to assume that the children had not yet acquired the words at the start of the vocabulary 
intervention. An overview of the book and target words per theme can be found in Appendix A.
The structure of the vocabulary intervention was the same for the form- and meaning-
focused instruction group. Activities were carried out in a fixed order, and a similar amount 
of time was spent on each of the activities in both groups (see Table 1 for the structure of the 
vocabulary intervention and examples of activities per day). The content, however, differed 
between the two types of instruction groups. 
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(phonologically related), "lamb-goat-bottle-bomb"). The total score was the number of target 
words selected correctly. The reliability of the receptive target vocabulary tests was acceptable 
(Cronbach’s alpha = .72, Santos, 1999). 
Target-word semantic knowledge 
Children’s deeper knowledge of 8 target words of the theme “Animals” (voor het eerst, behalve, 
de wei, grazen, grommen, de flamingo, de kameleon, zwiepen) and 8 target words of the theme 
“Feelings” (berouwen, vals, bibberen, allemaal, vrezen, uitgelaten, verlangen, nijdig) was 
tested with semantic knowledge tests. With each item, the question was asked: ‘Wat is denk je 
[TARGET WORD]?’ [What do you think is [TARGET WORD]?]. The child was asked to give as much 
information about the target word as possible. The only way in which the test administrator 
was allowed to stimulate the child to give more information than the initial response, was with 
the question: ‘Wat kun je nog meer vertellen over [TARGET WORD]?’ [What else can you tell about 
[TARGET WORD?]. The child received 2 points if he/she could describe the exact meaning of the 
target word, and 1 point if he/she knew a few defining characteristics of the target word. No  
points were given if the child gave incorrect information about the target word or did not know 
the word at all. The total test score was the total number of points collected throughout the 
tests, with a maximum score of 32 points (16 points in each test). The reliability of the semantic 
knowledge tests was good (Cronbach’s alpha = .80, Santos, 1999).
Early literacy measures
Phonological awareness 
Phonological awareness was assessed with the rhyme awareness and phoneme blending tasks 
of the Screeningsinstrument Beginnende Geletterdheid [Diagnostic Instrument for Emergent 
Literacy] (Vloedgraven, Keuning, & Verhoeven, 2009). The rhyme awareness task (two practice 
items, 15 test items) was used to measure awareness of larger sound units (rimes), whereas the 
phoneme blending task (two practice items, 15 test items) was used to measure awareness of 
smaller sound units (phonemes). In both tasks, each trial consisted of three pictures that were 
presented on the computer screen. The words represented by the pictures were provided by 
a recorded female voice. In the rhyme awareness task, a fourth word was pronounced. The 
child had to find the picture on the screen that rhymed with this fourth word and press it. In 
the phoneme blending task, the name of one of the three pictures on the screen was provided 
phoneme by phoneme. The child had to identify and press the correct image. The total score on 
both tasks was the number of pictures correctly identified by the child. The reliability of each 
task is good (Cronbach’s alpha = .90 in both cases, Vloedgraven & Verhoeven, 2007).  
Receptive letter knowledge
Receptive letter knowledge was assessed with the receptive letter knowledge task of the 
Screeningsinstrument Beginnende Geletterdheid [Diagnostic Instrument for Emergent Literacy] 
(Vloedgraven et al., 2009). A total of five practice items and 34 test items was presented. 
With each item, four letters were presented on the computer screen. One of these letters 
was provided by a recorded female voice. The child had to identify the correct letter on the 
screen and press it. The total score on the task was the number of letters correctly identified 
by the child. All letters of the alphabet were used in the task, with the exception of the Dutch 
Form-focused instruction group 
On Monday in the first week of each theme, the theme and the storybook were introduced; 
teachers read the name of the author, the title of the book, and discussed with the children what 
the story would be about. Then, teachers read the whole storybook and gave definitions (the 
meaning of the words was explicitly provided only in the words’ definitions that were given on 
the day the words were introduced) and examples, focused on form aspects, of the first four 
storybook-specific target words. On Tuesday, the teachers interactively retold the storybook 
and gave definitions and examples, focused on form aspects, of another six storybook-specific 
target words. On Wednesday and Thursday, teachers carried out classroom activities with 
the children, focused on form aspects of the ten target words which were learned on Monday 
and Tuesday. The second week was equivalent to the first week in that similar activities were 
conducted for the same storybook as read in the first week. However, these activities were now 
focused on the ten new target words that did not occur in the storybook, but did fit with the 
theme.  
Meaning-focused instruction group 
The intervention was the same as that of the form-focused instruction group, but definitions 
and examples were focused on semantic aspects of the target words. Information on the form 
of the words was not explicitly provided. Also in the classroom activities, the focus was on the 
semantic aspects of the target words. 
Vocabulary measures
General receptive vocabulary
General vocabulary knowledge was assessed with the receptive vocabulary test of the Taaltoets 
Alle Kinderen [Language Test for all Children] (Verhoeven & Vermeer, 2006b). A total of 96 spoken 
words (80 nouns, 16 verbs) were presented, that increased in difficulty. With each item, four 
pictures were shown to the child. The child had to point out the picture which corresponded 
to the spoken word. The task ended when the child responded incorrectly to five consecutive 
items. The number of pictures that was correctly identified, was the total score on the test. The 
reliability of this test is good (Cronbach’s alpha = .97, Verhoeven & Vermeer, 2006b). 
Target-word receptive vocabulary
Children’s knowledge of 12 target words from the theme ‘Animals’ (het erf, scharrelen, de stal, de 
bok, kriebelen, ritselen, fladderen, klauteren, het verblijf, de overall, de uier, brullen) and 12 target 
words from the theme ‘Feelings’ (schrikken, missen, durven, spannend, nieuwsgierig, voorzichtig, 
bovenop, zielig, kippenvel, bewonderen, beschermen, trouw) was tested with receptive vocabulary 
tests (see Appendix A for an overview of all the target words and their translations). Child-
friendly photographs or drawings were used as stimuli. These pictures were dissimilar to the 
pictures that occurred in the storybooks to avoid picture recognition effects. With each item, 
the child had to select the target word out of four pictures that were presented to her on paper. 
One of the distracters was phonologically related to the target word, one of the distracters 
was semantically related to the target word, and one of the distracters was unrelated to the 
target word (an example, lam (semantically related)-bok (target word)- fles (unrelated)-bom 
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Procedure
Before the study started, teachers were informed on how to work with the intervention 
materials during a one-hour meeting with the first author. Also, the teachers received all the 
information in print. Extensive instructions and information about the study were summarized 
in an information booklet. 
A pretest-intervention-posttest design was used (see Table 2). Children were tested 
individually in a quiet room in their schools, by either the first author or one of four other 
experimenters, who were trained educational science MSc students. At pretest, the general 
receptive vocabulary, minimal-pair word-learning, phonological awareness, and letter 
knowledge tasks were administered to the children. Also, the target-word receptive vocabulary 
and target-word semantic knowledge pretests of the first theme of the intervention, “Animals”, 
were administered. Testing took about three times 30 minutes per child. The week after the 
pretest was finished, the first two weeks of the intervention started, covering the theme 
“Animals”. In the week after these first two weeks of the intervention (the in-between test week), 
children received the target-word receptive vocabulary and target-word semantic knowledge 
posttests of the theme, “Animals”, and received the target-word receptive vocabulary and 
target-word semantic knowledge pretests of the second theme of the intervention, “Feelings”. 
Testing took one time 20 minutes. Since the pretest and the first two weeks of the intervention 
took place in October, children had one week of Autumn holidays after the in-between test week. 
Immediately after the Autumn holidays, the last two weeks of the intervention started, covering 
the theme “Feelings”. At posttest, children received the target-word receptive vocabulary and 
target-word semantic knowledge posttests of the theme, “Feelings”, and were tested again on 
phonological awareness and letter knowledge. Testing took about two times 20 minutes.
The intervention was implemented within the regular curriculum of the schools. In the 
intervention an instruction procedure was used that differed slightly from the procedure used 
in the regular curriculum design. Both schools are familiar with interactive reading, but less 
so with carrying out in-depth activities on the story. In both schools, activities are most of the 
time carried out individually or in small groups in hoeken [corners]; parts of the classroom or 
places outside of the classroom equipped for performing certain activities, such as drawing, or 
playing certain games, such as language games. Activities involving all children in the classroom 
are performed as well, but are less common or have a different goal. Both schools carry out 
activities within the context of themes, for example, the seasons (spring, summer, autumn, 
winter), Christmas, or hobbies. Both schools consider language development as important 
in kindergarten, and offer instruction and materials in their regular curriculum to expand 
vocabulary knowledge and stimulate early literacy skills.
Several actions were taken to ensure intervention fidelity. In each intervention week, the 
first author visited the schools to make observations in each classroom at least once. Also, 
notes pages for each day of the week were added to the teachers’ information booklet, so 
they could keep a log on, among other things, how much time they spent on the lessons, if 
they did something different from what was written down in the booklet, and to give a general 
evaluation of the day. Finally, in the week after each half of the intervention the first author 
evaluated the intervention with the teachers during a one-hour meeting. It appeared that in 
both types of instruction groups teachers spent more time on the intervention lessons than 
originally planned, and that they sometimes had to swap activities or spread them over the day 
to make the intervention fit within their regular program. However, all teachers tried to follow 
low-frequently occurring letters [c], [x], [q], and [y], but including the Dutch more frequent 
digraphs, such as [oo], [ee], and [aa]. The reliability of the receptive letter knowledge task is good 
(Cronbach’s alpha = .90, Egberink, Vermeulen, & Frima, 2012)
Ability to learn phonetically minimally different words 
The ability to learn phonetically minimally different words was assessed with a word-learning 
task (reliability is good, Cronbach’s alpha = .96, Santos, 1999; protocol designed by Van 
Goch et al., 2014). Via this task, 16 new word pairs were taught, that differed only minimally 
in their phonological make-up (minimal-pair words). Sixteen quadruplets that consisted of 
monosyllabic Dutch words with matching pictures, were created (see Appendix B for an overview 
of all the quadruplets). Each quadruplet comprised two unfamiliar target words that differ 
on only one acoustic-phonetic feature (e.g., peuk-beuk, “cigarette end-beech”, these words 
differ in voicing), an unfamiliar control word (e.g., reuk, “smell”) and a familiar control word 
(e.g., jeuk, “itch”). Words were considered familiar to the children if these received a rating of 
75% or higher (percentage of agreement among teachers about whether a word is familiar to 
6-year-old children (second-year kindergartners)) on the Streeflijst voor 6-jarigen [Target list for 
6-year-olds] (Schaerlaekens, Kohnstamm, Lejaegere, de Vries, Peeters, & Zink, 1999), and were 
considered unfamiliar to the children if this percentage was below 75 or if the word did not occur 
on the list. The control words were dissimilar to both target words in two acoustic-phonetic 
features. A practice phase and a training phase were incorporated in the word-learning task. A 
trial in each phase of the task started with a fixation cross presented on the computer screen 
(500 ms). Thereafter, four pictures were presented (1000 ms). An auditory question was played 
during presentation of the pictures (mean duration: 1379 ms): ‘Wat is denk je een [TARGET]’? 
[What do you think is a [TARGET]?]. In response to the question, the child had to press one of 
the pictures on the computer screen. If the child gave the correct answer, a picture of a clown 
appeared on the screen as positive feedback, both in the practice and the training phase 
(1000 ms). If the child did not give the correct answer, the next trial started right away without 
feedback.
The first five trials of the word-learning task (the practice phase) were used to accustom the 
children to the task. Then the training phase started, consisting of three blocks of experimental 
trials with increasing difficulty (32, 32, and 16 trials respectively). In Block 1, each target word 
was presented together with its familiar control word and two filler words. In Block 2, each 
target word was presented together with its unfamiliar control word and two filler words. In 
Block 3, both target words of a quadruplet were presented in the same trial, together with 
two filler words. Throughout the training phase, nine highly familiar and frequent filler trials 
appeared at random positions in the running order. In total, practice and training phases 
combined, 94 trials were included. The total score on the task was the number of experimental 
trials in which the child gave the correct answer, which showed how well a child was able to 
learn new word pairs based on minimally phonological differences between the words of each 
pair. It took about 10-15 minutes, on average, for a child to complete the word-learning task.
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focused instruction group. The L1-Dutch children had higher scores than the L2-Dutch children 
on general receptive vocabulary, F (1,76) = 4.37, p = .040, η²p = .05, the target-word receptive 
vocabulary pretest, F (1,76) = 4.07, p = .047, η²p = .05, and target-word semantic knowledge 
pretest, F (1,76) = 11.89, p = .001, η²p = .14. The analyses of the early literacy measures and the 
minimal-pair word-learning task results revealed no interaction or main effects (all Fs < 3). 
The current study took place within the existing classroom situation. Although this means 
we were not able to randomly assign individual children to one or the other instruction group, 
schools were randomly assigned. Vocabulary differences, therefore, emerged by chance. We 
controlled for these differences in vocabulary in subsequent analyses by entering general 
receptive vocabulary as a covariate, since the other vocabulary tasks were dependent variables 
at posttest. Consequently, we did not include language (L1-Dutch, L2-Dutch) as a between-
subject factor in analyses on effectiveness of the interventions. L1- and L2-Dutch children were 
unequally distributed across the two instruction groups, making some cells of the design very 
small. Moreover, because the L2-Dutch children tended to have smaller vocabularies than the 
L1-Dutch children, it was impossible to disentangle first language effects from effects of other 
possible causes of the vocabulary difference. As Miller and Chapman (2001) argue, it is not 
appropriate to include a between-groups factor in a covariance analysis where the two groups 
are known to vary in their scores on the covariate.
Table 3. Descriptive Statistics for the Children in the Two Instruction Groups.
FORM 
instruction 
group
(n = 41)
SEM  
instruction 
group
(n = 44)
M (SD) M (SD)
Maximum 
score
Vocabulary measures 
General receptive vocabularya  41.83 (17.43) 53.44 (12.18) 96
Pretest: Target-word receptive vocabularya 9.41 (4.13) 12.09 (3.27) 24
Posttest: Target-word receptive vocabularya 15.28 (5.28) 18.45 (3.25) 24
Pretest: Target-word semantic knowledgeb 3.18 (4.01) 7.83 (3.96) 32
Posttest: Target-word semantic knowledgeb 10.26 (7.35) 14.48 (4.45) 32
the instructions as closely as possible, which means that in the form-focused instruction group 
teachers focused on form aspects of the words and that in the meaning-focused instruction 
group teachers focused on semantic aspects of the words.
Table 2. Study Design.
Month Week Activity
September 1-4 General receptive vocabulary, Ability to learn Phonetically minimally 
different Words. 
Pretest early literacy measures.
Pretest theme 1: “Animals”, target-word receptive vocabulary and 
target-word semantic knowledge measures.
October 1-2 Vocabulary intervention, theme 1: “Animals”.
3 Posttest theme 1: “Animals”, target-word receptive vocabulary and 
target-word semantic knowledge measures.
4
Pretest theme 2: “Feelings”, target-word receptive vocabulary and 
target-word semantic knowledge measures.
Autumn holidays, no intervention or tests.
November 1-2 Vocabulary intervention, theme 2: “Feelings”.
3-4 Posttest theme 2: “Feelings”, target-word receptive vocabulary and 
target-word semantic knowledge measures. 
Posttest early literacy measures.
RESULTS
Descriptive statistics 
Means and standard deviations of all measures can be found in Table 3. We first checked whether 
there were any significant differences between the form- and meaning-focused instruction 
groups at pretest. Multivariate Analyses of Variance (MANOVA), on the vocabulary measures 
(general receptive vocabulary, and target-word receptive vocabulary and target-word semantic 
knowledge pretest), the early literacy measures (rhyme awareness pretest, phoneme blending 
pretest, and letter knowledge pretest), and minimal-pair word-learning task performance 
were carried out. Instruction group (form-focused, meaning-focused) and language (L1-Dutch, 
L2-Dutch) were the between-subject factors. The analysis of the vocabulary measures revealed 
no interaction effects (all Fs < 2). There were main effects of instruction group, F (3,74) = 3.39, p 
= .022, η²p = .12, and language, F (3,74) = 3.86, p = .013, η²p = .14. Follow-up univariate analyses 
with Bonferroni correction showed that the children in the meaning-focused instruction 
group had higher scores on general receptive vocabulary, F (1,76) = 4.37, p = .040, η²p = .05, the 
target-word receptive vocabulary pretest, F (1,76) = 4.71, p = .033, η²p = .06, and target-word 
semantic knowledge pretest, F (1,76) = 10.34, p = .002, η²p = .12, than the children in the form-
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group for the target-word receptive vocabulary tests, F (1,78) = 1.11, p = .295, η²p = .01, which 
showed that there were no differences between the two instruction groups in improvement on 
these tests. A main effect of time indicated that there was overall improvement in target-word 
receptive vocabulary, F (1,78) = 13.27, p < .001, η²p = .15. Also, an interaction effect between 
instruction group and general receptive vocabulary, F (1,78) = 5.03, p = .028, η²p = .06, and main 
effects of instruction group, F (1,78) = 6.29, p = .014, η²p = .08, and general receptive vocabulary, F 
(1,78) = 146.79, p < .001, η²p = .65, were found. As the MANOVAs at pretest also revealed, children 
in the meaning-focused instruction group scored higher on the the general receptive vocabulary 
test than children in the form-focused instruction group. 
For the target-word semantic knowledge tests, a time x instruction group, F (1,76) = 12.66, 
p = .001, η²p = .14, and time x instruction group x general receptive vocabulary interaction, F 
(1,76) = 16.47, p < .001, η²p = .18, indicated that children in the form-focused instruction group 
improved more on the target-word semantic knowledge tests than children in the meaning-
focused instruction group. Children in the form-focused instruction group with a higher level 
of general receptive vocabulary showed more improvement on these tests than children in 
the form-focused instruction group with a lower level of general receptive vocabulary. Next 
to these interaction effects, a main effect of time was found, F (1,76) = 12.00, p = .001, η²p = .14, 
indicating overall improvement in target-word semantic knowledge, as well as a main effect of 
general receptive vocabulary, F (1,76) = 58.87, p < .001, η²p = .44, indicating that children in the 
meaning-focused instruction group scored higher on this test than children in the form-focused 
instruction group. Improvement on the target-word receptive vocabulary and target-word 
semantic knowledge tests, per instruction group, is shown in Figure 1.
Figure 1. Proportion correct trials, on average, on the target-word receptive vocabulary and target-word 
semantic knowledge tests, in the form (FORM)- and meaning (SEM)-based instruction groups. The covariate 
general receptive vocabulary was evaluated at .50 for the receptive target vocabulary tests, and at .51 for the 
productive target vocabulary tests. 
Effects of type of instruction on early literacy skills
The first research question also asked whether vocabulary instruction would have an effect 
on phonological awareness and letter knowledge. A repeated-measures MANCOVA, with 
Bonferroni-correction, on the rhyme awareness, phoneme blending, and letter knowledge 
tasks with instruction group (form-focused, meaning-focused) as a between-subjects factor 
and time (pretest, posttest) and task (rhyme awareness, phoneme blending, receptive letter 
FORM 
instruction 
group
(n = 41)
SEM  
instruction 
group
(n = 44)
Ability to learn Phonetically minimally different Words and early literacy 
measures
APW: Minimal-pair word-learning taskc .41 (.16) .47 (.14) 80
PA pretest: Rhyme awarenessd .53 (.18) .65 (.17) 15
PA posttest: Rhyme awarenessd .63 (.22) .65 (.18) 15
PA pretest: Phoneme blendingd .44 (.20) .59 (.26) 15
PA posttest: Phoneme blendingd .52 (.28) .61 (.27) 15
Pretest: Receptive letter knowledgec .34 (.14) .43 (.17) 34
Posttest: Receptive letter knowledgec .40 (.20) .44 (.20) 34
Note. APW = Ability to learn Phonetically minimally different Words, PA = Phonological 
awareness. aNumber of known words. bPoints scored on the target-word semantic knowledge 
tests. Proportion of correct trials (chance = .25). dProportion of correct trials (chance = .33). 
Effects of type of instruction on word learning
To answer the first research question, whether form-focused vocabulary classroom instructions 
lead to more target vocabulary gains than meaning-focused vocabulary classroom instructions, 
repeated-measures MANCOVAs with Bonferroni correction were conducted on the target-word 
receptive vocabulary and target-word semantic knowledge tests, with instruction group (form-
focused, meaning-focused) as a between-subjects factor and time (pretest, posttest) and 
target-word receptive vocabulary, target-word vocabulary (target-word receptive vocabulary, 
target-word semantic knowledge) as within-subjects factors. General receptive vocabulary 
was a covariate. Differences between the two instruction groups can be shown by interactions 
involving time and instruction group. We indeed found a time x instruction group x general 
receptive vocabulary interaction, F (1,76) = 11.79, p = .001, η²p = .13, and a time x instruction 
group x target vocabulary x general receptive vocabulary interaction, F (1,76) = 4.62, p = .035, η²p 
= .06.
To explore this four-way interaction, two repeated-measures ANCOVAs with Bonferroni 
correction were conducted on the target-word receptive vocabulary and target-word semantic 
knowledge tests separately, with instruction group (form-focused, meaning-focused) as a 
between-subjects factor and time (pretest, posttest) as within-subjects factor. Again, general 
receptive vocabulary was a covariate. No interaction was found between time and instruction 
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calculated (see Table 4). Ability to learn phonetically minimally different words was significantly 
associated with general receptive vocabulary, and gain in target-word semantic knowledge, 
phoneme awareness, and receptive letter knowledge. Next to ability to learn phonetically 
minimally different words, general receptive vocabulary was significantly associated with 
instruction group, and gain in target-word receptive vocabulary and target-word semantic 
knowledge, and phoneme awareness.
Next, the moderated mediation models were tested. Five similar models were specified, 
one model for each dependent variable (gain in target-word receptive vocabulary and target-
word semantic knowledge, rhyme awareness, phoneme awareness, and receptive letter 
knowledge). General receptive vocabulary was entered as a mediator between the independent 
variable ability to learn phonetically minimally different words and the dependent variable. 
Instruction group was entered as a possible moderator of the relationship between ability to 
learn phonetically minimally different words and gain in the dependent variable, as well as the 
relationship between general receptive vocabulary and gain in the dependent variable. 
The model with gain in target-word receptive vocabulary as dependent variable was not 
significant (R² = .09, F (5,59) = 1.18, p = .330). The model with gain in target-word semantic 
knowledge as dependent variable, however, was significant (R² = .32, F (5,57) = 5.46, p < .001) 
(see Figure 3). In this model, the total effect of ability to learn phonetically minimally different 
words on gain in target-word semantic knowledge was significant, but the direct effect was 
no longer significant. There was an effect of ability to learn phonetically minimally different 
words on general receptive vocabulary and of general receptive vocabulary on gain in target-
word semantic knowledge. Also, there was a significant effect of instruction group on gain 
in target-word semantic knowledge and a significant interaction between instruction group 
and the effect of ability to learn phonetically minimally different words on gain in target-word 
semantic knowledge. This means that for the form-focused instruction group only, ability to 
learn phonetically minimally different words indirectly affected gain in target-word semantic 
knowledge, via general receptive vocabulary [CI = .0427 - .4800]. It appears that a high ability to 
learn phonetically minimally different words supported acquisition of deeper word knowledge 
when explicit instructions were directed to the form of words, but that this tendency became 
stronger in children with a larger pre-existing vocabulary.
Next, we tested the model with gain in rhyme awareness as dependent variable, this model 
was significant (R2 = .17, F (5,59) = 2.45, p = .044). However, this was driven only by a significant 
effect of ability to learn phonetically minimally different words on general receptive vocabulary. 
The other individual effects and the interaction effect were not significant. The model with 
gain in phoneme blending as dependent variable, was not significant (R2 = .10, F (5,59) = 1.38, 
p = .244). Finally, the model with gain in receptive letter knowledge as dependent variable, 
was significant (R2 = .21, F (5,59) = 3.08, p = .015) (see Figure 4). In this model, the total effect of 
ability to learn phonetically minimally different words on gain in receptive letter knowledge was 
significant, and there was a significant interaction between instruction group and the effect of 
ability to learn phonetically minimally different words on gain in receptive letter knowledge. 
This means that for the form-focused instruction group only, scores on the word-learning task 
predicted gain in receptive letter knowledge directly [CI = .1819 - .8894]. In addition, there was a 
significant effect of ability to learn phonetically minimally different words on general receptive 
vocabulary. All other effects in this model were not significant. When instructions are directed 
to the form of words, a high ability to learn phonetically minimally different words appears to 
support acquisition of receptive letter knowledge.
knowledge) as within-subjects factors, were conducted. Again, general receptive vocabulary 
was put in the analysis as a covariate. A time x group, F (1,66) = 5.35, p = .024, η²p = .08, and a time 
x general receptive vocabulary interaction, F (1,66) = 12.45, p = .001, η²p = .16, were found. There 
were no interactions with or a main effect of task, which showed that there were no significant 
differences between the rhyme awareness, phoneme blending, and receptive letter knowledge 
measures in how much the children improved on these tasks. Children in the form-focused 
instruction group improved more on the rhyme awareness, phoneme blending, and receptive 
letter knowledge tasks than the children in the meaning-focused instruction group. Children 
with a higher level of general receptive vocabulary improved more on these tasks than children 
with a lower level of general receptive vocabulary. Furthermore, main effects of time, F (1,66) 
= 4.01, p = .049, η²p = .06, indicating overall improvement in phonological awareness and letter 
knowledge, and general receptive vocabulary, F (1,66) = 37.20, p < .001, η²p = .36, indicating that 
children in the meaning-focused instruction group scored higher on this test than children in the 
form-focused instruction group, were found. No other interaction or main effects were found (all 
Fs < 3). Improvement on the early literacy measures, per instruction group, is shown in Figure 2.
Figure 2. Proportion correct trials, on average, on the rhyme awareness, phoneme blending, and receptive 
letter knowledge tasks, in the form (FORM)- and meaning (SEM)-based instruction groups. The covariate 
general receptive vocabulary was evaluated at .50.
Effects of ability to learn phonetically minimally different words on learning gains 
The second research question asked whether ability to learn phonetically minimally different 
words would affect learning gains, directly as well as indirectly via general receptive vocabulary, 
and whether this effect would differ between the form- and meaning-focused instruction 
groups. To answer this question, the process-plug-in (Hayes, 2013), in SPSS 19, was used to 
carry out moderated mediation analyses. Direct effects were tested with ordinary least squares 
regression. Indirect effects were estimated using bootstrapping, with a sample number of 5000 
(Preacher & Hayes, 2008). The mediator and moderator were significant if zero was not included 
in the calculated 95% confidence interval. To evaluate model fit, the F statistic and R-squared 
were used.
First, Pearson’s r correlations among intervention group, receptive vocabulary, ability to 
learn phonetically minimally different words, gain in target-word receptive vocabulary, target-
word semantic knowledge, rhyme awareness, phoneme awareness, and letter knowledge, were 
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Figure 3. Mediation model of Ability to learn Phonetically minimally different Words (APW), general receptive 
vocabulary, and gain in target-word semantic knowledge, with instruction group as a moderator of both the 
relationship between APW and gain in target-word semantic knowledge, and the relationship between general 
receptive vocabulary and gain in target-word semantic knowledge. Total effect is between brackets. 
Note. * p < .05, ** p < .01, ***p < .001
Figure 4. Mediation model of Ability to learn Phonetically minimally different Words (APW), general receptive 
vocabulary, and gain in receptive letter knowledge, with instruction group as a moderator of the relationship 
between both the relationship between APW and gain in receptive letter knowledge, and the relationship 
between general receptive vocabulary and gain in receptive letter knowledge. Total effect is between brackets. 
Note. * p < .05, ***p < .001
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DISCUSSION
In the current study, form-focused vocabulary classroom instructions in an interactive 
reading context were compared with (contemporary) meaning-focused vocabulary classroom 
instructions in an interactive reading context in the effects they have on word learning and 
skills that strongly predict later reading ability (phonological awareness and letter knowledge), 
in children in mixed L1-L2 learning kindergarten classrooms. The influence of level of ability to 
learn phonetically minimally different words on vocabulary and early literacy gains was also 
examined. Results showed that, after level of general receptive vocabulary was controlled for, 
learners in the form-focused and meaning-focused instruction groups similarly gained in target-
word receptive vocabulary, but that learners in the form-focused instruction group gained 
more in target-word semantic knowledge, phonological awareness and letter knowledge than 
learners in the meaning-focused instruction group. Finally, level of ability to learn phonetically 
minimally different words predicted gain in target-word semantic knowledge indirectly, via level 
of general receptive vocabulary, and predicted gain in letter knowledge directly for learners in 
the form-focused instruction group only. 
Our first hypothesis was that children who received explicit, in-depth information on the 
phonological form of words during the learning process would benefit more from vocabulary 
instruction than children who received explicit, in-depth instruction on the meaning of words. 
Contrary to our hypothesis, children in both instruction groups had similar gains in target-word 
receptive vocabulary, but in line with our hypothesis children in the form-focused instruction 
group had higher gains in target-word semantic knowledge than children in the meaning-
focused instruction group. At first sight, these results may appear surprising. To explain why 
the form-focused advantage was limited to the measure of semantic knowledge about words, 
we have to consider what the children had to do in the two vocabulary tasks. In the target-
word receptive vocabulary task, the children were presented with the phonological forms of 
words. They had to recognize their meaning by pointing to pictures. They were not asked to 
give an oral explanation. In the target-word semantic knowledge task, the children were also 
presented with the phonological forms of words, but then they had to retrieve information 
from semantic memory that was associated with the phonological forms (without the help 
of visual information) and to explain their meaning orally. This semantic recall ability may be 
more strongly encouraged when new words are learned via form-focused instructions than 
via meaning-focused instructions. Implicitly, children may focus on meaning aspects of words 
first, since these aspects have more communicative value than form aspects, and create a more 
in-depth representation of words if phonological information is explicitly provided on top of 
implicitly processed semantic information (Robinson, 2003). More detailed representations of 
words may support semantic recall. Alternatively, or in addition, because the teacher’s form-
focused instructions are focused on the form of words, and semantic information is encountered 
only implicitly, the children have to actively bring back the words’ meanings from the context 
and from memory. This active semantic recall process may strengthen phonological-semantic 
mapping (e.g., De Jong et al., 2000; Nagy, 2007; Nagy & Scott, 2000) more so than under meaning-
focused instruction where, when each time children are confronted with a phonological form, 
its meaning is also explicitly presented. That is, and somewhat counter-intuitively, semantic 
recall may be trained more in the form-focused instruction group than in the meaning-focused 
instruction group. 
Secondly, as predicted, increase in phonological awareness and letter knowledge occurred 
in both the form- and meaning-focused instruction group, but children in the former group 
improved more on these early literacy measures. By acquiring new word meanings children 
encounter new word forms and learn implicitly about phonological similarities and differences 
among words, which stimulates development of phonological awareness (e.g., Metsala & Walley, 
1998; Werker et al., 2009). Explicit attention to the form of words during vocabulary instructions 
may lead to more detailed phonological representations of the learned words and in turn to 
stronger enhancement of phonological awareness and letter knowledge abilities (e.g., Janssen 
et al., 2015; Van Goch et al., 2014). 
With regard to the second research question it was expected that level of ability to learn 
phonetically minimally different words would influence intervention outcomes. This appeared 
to be true for gains in target-word semantic knowledge (indirectly, via level of general receptive 
vocabulary) in learners in the form-focused instruction group only. It seems that, if phonological 
information is explicitly provided during the learning process of new words, a higher level of 
ability to learn phonetically minimally different words is beneficial for semantic recall. This may 
be so because children who are able to acquire the meaning of words in a minimal word-pair 
learning paradigm can put phonological information to good use in the process of word learning. 
They easily tune into the phonological constituents words are composed of (Nagy, 2007; Nagy 
& Scott, 2000), which may lead them to profit more from form-focused vocabulary instructions 
than children with lower abilities to learn minimal word pairs. 
The ability to learn phonetically minimally different words influenced gains in letter 
knowledge directly, again in learners in the form-focused instruction group only. If phonological 
information is explicitly provided during the learning process of new words, high sensitivity to 
acoustic-phonetic differences among word representations supports learners in making letter-
sound connections, independent of the number of words already in their lexicon (Goswami, 
2000; Mann & Foy, 2003). This is in line with a study by De Jong and Olson (2004), wherein no 
independent effect of vocabulary knowledge on letter learning was found, after phonological 
memory was controlled for. A possible explanation why a higher level of ability to learn 
phonetically minimally different words may be beneficial for semantic recall and in making 
letter-sound connections, but only when instruction is focused on word form, is that it may 
make it easier for learners to carry out activities wherein words are phonologically manipulated 
and to process phonological information that is explicitly presented to them (e.g., Goswami, 
2000). Since learners are not confronted with the task to manipulate words phonologically when 
instruction is focused on word meaning, level of ability to learn phonetically minimally different 
words may play a smaller role in the learning process. 
No effects of level of ability to learn phonetically minimally different words on gain in 
rhyme awareness and phoneme awareness were found. This was surprising, since in Van Goch 
et al. (2014) and Janssen et al. (2015) children learned new words during minimal-pair word-
learning training, and this gain in detailed phonological knowledge improved rhyme awareness 
and phoneme awareness. Correlations in the present study show that there is a significant 
association between scores on the minimal-pair word-learning task and gain in phoneme 
awareness. Possibly, there was not enough power for the association to occur in the moderated 
mediation models. 
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Vocabulary knowledge and early literacy skills interact in development of reading (e.g., 
Verhoeven et al., 2011). Children who start primary school with smaller vocabularies in the 
language of instruction, here, sequential bilingual children who learn Dutch as a second 
language, may therefore learn to read with greater difficulty than children with larger 
vocabularies in the language of instruction. Since the ability to acquire representations of word 
forms in the mental lexicon and the extent to which these representations become specified 
play a role in vocabulary as well as in early literacy development (Janssen et al., 2016; Van Goch, 
2016), a focus on form in vocabulary instructions in the classroom may lead to vocabulary gains 
and stimulate early literacy skills in children with smaller and larger vocabularies. Indeed, 
results of the current study showed that explicit attention to the form of words during the 
learning process led to deeper target-word knowledge and greater gains in early literacy abilities 
in mixed L1-L2 learning classrooms than explicit attention to the meaning of words. In addition, 
a higher ability to learn words that are phonetically only minimally different appeared to be 
helpful in recalling semantic information about words and in making letter-sound connections 
in case instructions are focused on word form. Including explicit instructions on word forms in 
vocabulary education for children entering primary school with various vocabulary levels in the 
target language, therefore, may prove a fruitful approach.  
Limitations and conclusions
There are several limitations to be addressed, and questions left to be answered in future 
studies. First, the goal of the current study was to compare effects of form-focused and 
meaning-focused vocabulary instructions. An additional group that does not receive a 
vocabulary intervention at all could provide information on effects of intervention versus no 
intervention. Second, the intervention took only four weeks. In a follow-up study, it could be 
implemented for a longer period of time, and a retention test could be administered some time 
after the intervention has ended, to examine long-term effects.
Third, only two schools with four classrooms participated in the current study, and L1-L2 
learners and boys-girls were unevenly distributed across instruction groups. Therefore, we 
were unable to describe effects of the interventions for L1-L2 learners and boys-girls separately. 
Moreover, at the start of intervention, there were significant differences in vocabulary 
knowledge between the form-focused and meaning-focused instruction group. Although we 
controlled for these differences, it was not possible to separate effects of each intervention 
for L2 learners from effects for L1 learners (Miller & Chapman, 2001). The following hypotheses 
would therefore need to be addressed in future research. L2 learners may have profited from 
their experience with two language systems in processing phonological information (e.g., 
Campbell & Sais, 1995), especially in the form-focused instruction group, since in this group 
information on word form was explicitly provided. Possibly, specific L1 knowledge and skills 
played a role in the learning process, mainly in the form-focused instruction group as well, 
because linguistic transfer occurs most clearly in phonology (Carroll, 2008; Ellis, 2015). To cope 
with phonological differences and similarities between L1 and L2, form-focused instruction in 
vocabulary learning may be most helpful for L2 learners.
A further limitation is that, since vocabulary intervention took place in the existing classroom 
situation, it was not possible to create a randomized controlled experimental environment, 
and present children with either form or semantic aspects of words in isolation. Also, given the 
small sample size, there was not enough power to correct for nesting in multilevel analyses. 
Even though intervention fidelity was ensured via observations in each classroom, a teacher log, 
and evaluation meetings, many classroom factors are difficult to control, such as illness of the 
children or interaction between the teacher and an individual child. For these reasons, results 
of the current study should be interpreted with caution. To support generalisation, replication 
of the study with a larger sample, and in different classrooms with various L1-L2 learner ratios is 
recommended. 
By comparing effects of form-focused versus meaning-focused vocabulary instructions in 
mixed L1-L2 learning kindergarten classrooms, the current study revealed that learning about 
the form of new words can stimulate both vocabulary and early literacy development in these 
learners. Furthermore, a high level of the ability to pick up minimal phonological differences 
among words supports gain in letter knowledge, and learning to recall the meanings of new 
words if, perhaps counter-intuitively, the instructions are focused on the phonological form of 
these words. When teaching vocabulary in kindergarten, not only instructions on the meaning 
of words should be provided. Explicit instructions on the form of words can lead to additional 
stimulation of early literacy skills that support word learning in L1 and L2 learners with various 
initial vocabulary levels.
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APPENDIX
Appendix A. Dutch Intervention Books and Target Words with Their English Translations per Theme.
Vocabulary theme Books (Author) Dutch target words English target words
Animals Bertje Big [Petey 
Piglet] (Peter 
Brouwers)
Book: voor het eerst, 
behalve, het erf, 
scharrelen, de wei, 
grazen, de uier, de stal, 
de bok, kriebelen
Book: for the first 
time, except, the yard, 
to scratch, the whey, 
to graze, the udder, the 
stable, the male goat, 
to tickle
Theme: grommen, 
brullen, ritselen, 
fladderen, de flamingo, 
de kameleon, zwiepen, 
klauteren, het verblijf, 
de overall
Theme: to growl, 
to roar, to rustle, to 
flutter, the flamingo, 
the chameleon, to 
wag, to clamber, the 
residence, the overall
Feelings Wie niet sterk is… 
[Who is not strong…] 
(Ingrid & Dieter 
Schubert)
Book: durven, 
spannend(s), 
berouwen, 
vals, schrikken, 
nieuwsgierig, 
voorzichtig, bibberen, 
bovenop, allemaal
Book: to dare, exciting, 
to regret, mean, to be 
frightened, curious, 
careful, to shiver, on 
top, all
Theme: missen, 
zielig, kippenvel, 
vrezen, trouw 
(zijn), bewonderen, 
beschermen, 
verlangen, uitgelaten, 
nijdig
Theme: to miss, sad, 
goose bumps, to fear, 
to be loyal, to admire, 
to protect, to desire, 
exuberant, angry
Appendix B. Quadruplets Used in the Word-Learning Task.
Target 1 Target 2 Unfamiliar 
Control 
Familiar 
Control 
Minimal 
phonetic 
distinction
C/V Type of 
Distinction
Place of 
Distinction
Pol Pon Pos Pop /l/-/n/ C Manner Final
Lier Nier Pier Bier /l/-/n/ C Manner Initial
Bar Dar Nar Kar /b/-/d/ C Place Initial
Toss Dos Hos Vos /t/-/d/ C Voice Initial
Riek Rek Reuk Rok /i/-/ɛ/ V Height Medial
Poer Por Peur Peer /u/-/o/ V Height Medial
Buut Boet Biet Bad /y/-/u/ V Place Medial
Pal Pel Peul Pijl /ɑ/-/ɛ/ V Place Medial
Vet Wet Led Bed /v/-/ʋ/ C Manner Initial
Gijs Vijs Sijs Reis /ɣ/-/v/ C Place Initial
Hiel  Ziel Kiel Wiel /ɦ/-/z/ C Place Initial
Rang Ram Ras Rat /ŋ/-/m/ C Place Final
Nis Nes Noes Neus /ɪ/-/ɛ/ V Height Medial
Ries Ris Ruis Roos /i/-/ɪ/ V Height Medial
Lef Laaf Loef Lijf /ɛ/-/a:/ V Place Medial
Kout Kuit Kit Kat /ɔu/-/œy/ V Diphthong Medial
Note: C/V = minimal phonetic distinction either in a consonant or a vowel position
Target words differed in only one acoustic-phonetic feature (i.e., either place of articulation, 
manner of articulation or voicing); control words differed in two acoustic-phonetic features from 
the target words.
Chapter 6
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predicted rhyme awareness in the former group, and phoneme awareness in the latter group. 
This difference in relational pattern between lexical specificity and phonological awareness may 
be sought in language-specific characteristics. Specificity of new lexical items may support the 
aspect of phonological awareness that is most salient, and therefore most meaningful, in the 
learners’ language repertoire. Because of the rime-biased nature of the Dutch language and, 
presumably, the strong stimulation of rhyme awareness development in the home environment 
for the L1-Dutch learners (Booij, 2002; Leseman & Van Tuijl, 2006), lexical specificity supports this 
aspect of phonological awareness most in this group. The L2-Dutch learners are confronted with 
both a rime-biased (Dutch) and a non-rime-biased language (Turkish), but the phoneme has a 
similar status in both languages.  Therefore, the phoneme may be more meaningful than rime 
in this group (e.g., Durgunoǧlu & Öney, 1999), which may explain why lexical specificity supports 
phoneme awareness most in the L2-Dutch children. Thus, language-specific characteristics of 
the Dutch and Turkish language seem to play a role in the predictive value of lexical specificity 
for various aspects of phonological awareness, at least in the first year of primary school.
In the long term (i.e., in the full longitudinal study in Chapter 3), vocabulary breadth predicted 
lexical specificity in the L2-Dutch learners, but not in the L1-Dutch learners. Vocabulary breadth 
did not predict phonological awareness in either group. Lexical specificity in kindergarten 
year 1 predicted phonological awareness in later years for the L1-Dutch learners. In the 
L2-Dutch learners, speech decoding in kindergarten year 1 appeared to be a better predictor of 
phonological awareness in later years. 
Over the course of development from kindergarten year 1 through grade 1, differences in 
proficiency may influence these relational patterns. The L1-Dutch children may have acquired 
vocabulary knowledge in the target language to such an extent already at the start of primary 
school that vocabulary level no longer explains variance over time in the ability to learn 
phonetically minimally different new words. There is less variation in vocabulary level than 
there is in the ability to use phonological information in learning new words in this group. In the 
L2-Dutch children, on the other hand, there is sufficient variation in vocabulary level to explain 
variance over time in the ability to learn phonetically minimally different new words, but levels 
of phonological knowledge in the target language may be below a certain threshold. Knowledge 
about the phonological structure of, and meaningful speech contrasts in, the target language 
may not have been acquired to a high enough extent in the kindergarten years (note that in 
kindergarten year 1 the L2-Dutch children performed similarly to the L1-Dutch children on the 
phoneme awareness measure, but performed more poorly than the L1-Dutch children on the 
rhyme awareness measure). Therefore, the earlier developed, essential, ability to discriminate 
speech sounds (speech perception) in the target language may be a better predictor of 
phonological awareness development in this group than later lexical skills, such as the ability 
to learn phonetically minimally different new words (Hoover & Gough, 1990; Melby-Lervåg & 
Lervåg, 2011).  
The findings challenge the lexical restructuring hypothesis, which, contrary to the results in 
Chapter 3, states that vocabulary growth triggers increasing specificity of lexical items, which 
in turn enhances phonological awareness (Metsala & Walley, 1998). Vocabulary breadth did 
not predict phonological awareness, either directly or indirectly, and no path from vocabulary 
breadth, via lexical specificity, to phonological awareness was found for either L1-Dutch or 
L2-Dutch learners. Vocabulary knowledge is essential for learning to read (e.g., Sénéchal, 
Ouelette, & Rodney, 2006), however, evidence that vocabulary growth in itself is directly 
connected to development of phonological awareness is inconclusive. Across languages, 
This dissertation had two main aims. First, it sought to explain relations among vocabulary 
measures and phonological precursors in order to identify and understand variation in early 
literacy development in L1-Dutch and sequential L2-Dutch learners. Second, it explored a 
phonological form-focused approach to vocabulary learning as a way to support L1-Dutch and 
sequential L2-Dutch learners in the classroom. Three research questions were asked. The first 
research question was addressed in a longitudinal study. It was examined how phonological 
precursors of literacy are related over time in the L2-Dutch versus L1-Dutch learners. The second 
research question explored influence of linguistic transfer on early literacy development in 
the L2-Dutch learners. Finally, the third research question was addressed in two intervention 
studies. Effects of attention to phonological form during word learning on vocabulary and 
phonological precursors of literacy were investigated in L1-Dutch and L2-Dutch learners, both in 
an individual training situation and in the actual kindergarten classroom.  
Precursors of literacy in L2 versus L1
The studies described in Chapters 2 and 3 focused on the first research question. In Chapter 2 
relations among Dutch speech decoding, lexical specificity, and two aspects of phonological 
awareness (rhyme awareness and phoneme awareness) were examined in children at the start 
of primary school. Relationship patterns were compared between 64 L2-Dutch (L1-Turkish) 
and 75 L1-Dutch learners. The same group of children was followed in their development from 
kindergarten year 1 through grade 1. In Chapter 3 relations over time among Dutch speech 
decoding, vocabulary breadth, lexical specificity, and phonological awareness were examined. 
Again, relationship patterns were compared between the L2-Dutch and L1-Dutch learners (see 
Table 1 and 2 for an overview of predicted and observed relationship patterns). The quality 
or distinctness of phonological representations and the ability to learn about the acoustic-
phonetic properties of words (i.e., lexical specificity) supports word recognition (e.g., Metsala & 
Walley, 1998). Moreover, it has been found to impact on phonological awareness in L1 learners 
(e.g., Hulme & Snowling, 2009; Van Goch, McQueen, & Verhoeven, 2014). Therefore, the role of 
this component was of particular interest. To measure lexical specificity a word-learning task 
was designed in which children were taught Dutch word pairs that differ only minimally in their 
phonological make-up (minimal-pair words; e.g., vak-wak) (based on the training protocol used 
in Van Goch et al., 2014). In this task the restructuring of phonological representations from 
holistic to specific was mimicked for a limited number of words. Children were presented with 
four pictures on the computer screen, and had to click on the target word that was auditorily 
presented to them. At first, the child had to distinguish the target word from familiar control 
words that differ on more than one acoustic-phonetic feature with the target word (e.g., 
vak-pak), then the target word had to be distinguished from unfamiliar control words that 
differ on more than one acoustic-phonetic feature with the target word (e.g., vak-rak). Finally, 
the target word pair pair was presented. To be able to distinguish these unfamiliar words that 
differ on only one acoustic-phonetic feature (e.g., vak-wak) and acquire their meanings, the 
child needed to attend to the phonological structure of the words in more and more detail over 
the course of the word-learning task. Only when the phonological representations of the newly 
learned words became specific enough was it possible to discriminate between them.  
The results of Chapter 2 showed that speech decoding in kindergarten year 1 predicted 
lexical specificity (quantified as the number of words learned correctly in the minimal-pair task) 
in kindergarten year 1 for both L1-Dutch and L2-Dutch children. Lexical specificity, however, 
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Table 1. Summary Main Predicted and Observed Relationship Patterns in Chapter 2
  Chapter 2
Precursors Prediction: 
1) Speech decoding à Lexical specificity à 
PA: Rhyme awareness and PA: Phoneme awareness
2) PA Rhyme awareness à PA: Phoneme awareness
Outcome:
L1-Dutch children
1) Speech decoding à Lexical specificity à PA: Rhyme awareness 
2) PA Rhyme awareness à PA: Phoneme awareness
L2-Dutch children
1) Speech decoding à Lexical specificity à PA: Phoneme awareness
2) PA Rhyme awareness à PA: Phoneme awareness
Linguistic transfer L2-Dutch children
Speech decoding L1 à Speech decoding L2
PA: Rhyme awareness L1 à PA: Rhyme awareness L2
PA: Phoneme awareness L1 à PA: Phoneme awareness L2
Speech decoding and Lexical specificity L2 à 
PA: Rhyme awareness and PA: Phoneme awareness L1
Intervention X
Note: PA = Phonological awareness, L1 = First language (Turkish), L2 = Second language (Dutch),
K1 = Kindergarten year 1, K2 = Kindergarten year 2, G1 = Grade 1
vocabulary and phonological awareness have been found to be associated (De Cara & Goswami, 
2003; McBride-Chang et al., 2005; Metsala, 1999; Stadler, Watson, & Skahan, 2007), but where 
McBride-Chang, Wagner, and Chang (1997), and Lonigan (2007) showed increasing vocabulary 
to contribute to improvement of phonological awareness, Elbro, Borstrøm, and Petersen (1998), 
and Carroll (2001) did not find this causal connection. Moreover, Age-of-Acquisition (AOA) of a 
particular word and the number of phonological neighbours it has (i.e., the number of words that 
are phonologically highly similar) appears to impact on recognition of the word by the learner 
(Garlock, Walley, & Metsala, 2001), and on the learner’s performance on a rhyme awareness 
task (De Cara & Goswami, 2003). In the study by Garlock et al. (2001) early acquired words were 
recognized more quickly than later acquired words, and words with only a few phonological 
neighbours were recognized more quickly (a more holistic representation of the words is 
sufficient) than words with many phonological neighbours (a very specific representation is 
necessary to distinguish the word from its high number of competitors). De Cara and Goswami 
(2003), on the other hand, found that in a rhyme awareness task it was easier for children 
with large vocabularies to make similarity judgements about rhyme words with many rime 
neighbours than about rhyme words with a few rime neighbours. The findings from these two 
studies hint at the importance of phonological characteristics of learned words, rather than 
merely the number of words learned for, first, restructuring of phonological representations, 
and second, influence on phonological awareness. Vocabulary growth may trigger restructuring 
of lexical items and support the ability to acquire new specific representations, as well as 
stimulate phonological awareness development, but only if the phonological make-up of new 
words is sufficiently similar (minimally different) to known words.
Taken together, the outcomes of the studies described in Chapter 2 and 3 indicate that, at 
the start of primary school as well as over time, differences between L1 and L2 learners emerge 
in the way vocabulary and phonological precursors of literacy influence each other. Language-
specific characteristics and level of language proficiency may underlie these differences in 
relational patterns. The ability to learn about the acoustic-phonetic properties of words, and the 
extent to which learned words’ phonological representations become specified, plays a central 
role in early literacy development of both L1 and L2 learners. Speech perception ability and 
lexical specificity (quality of representations) support awareness of and ability to manipulate 
word structures while merely the number of words learned (quantity of representations) does 
not appear to do so.  
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Table 2. Summary Main Predicted and Observed Relationship Patterns in Chapter 3.
  Chapter 3
Precursors Prediction:
1) Speech decoding K1 à Vocabulary breadth K2 à Phonological 
awareness G1
2 Vocabulary breadth K1 à Lexical specificity K2 à Phonological 
awareness G1
3) Phonological awareness K2 à Phonological awareness G1
Outcome:
L1-Dutch children
1) Speech decoding K1 X Vocabulary breadth K2 X Phonological 
awareness G1 
Lexical specificity K1 à Phonological awareness K2
Speech decoding K1 X Phonological awareness K2 
2) Vocabulary breadth K1 X Lexical specificity K2 X Phonological 
awareness G1
3) Phonological awareness K2 à Phonological awareness G1
L2-Dutch children
1) Speech decoding K1 X Vocabulary breadth K2 X Phonological 
awareness G1
Lexical specificity K1 X Phonological awareness K2
Speech decoding K1 à Phonological awareness K2
2) Vocabulary breadth K1 à Lexical specificity K2 X Phonological 
awareness G1
3) Phonological awareness K2 à Phonological awareness G1
 
Linguistic transfer L2-Dutch children
Phonological awareness L1, K1 à Phonological awareness L2, G1
Then: Phonological awareness K2 X Phonological awareness G1
Intervention X
Note: PA = Phonological awareness, L1 = First language (Turkish), L2 = Second language (Dutch), 
K1 = Kindergarten year 1, K2 = Kindergarten year 2, G1 = Grade 1
Linguistic transfer in L2 literacy development
In the studies described in Chapter 2 and 3, as well as in the study described in Chapter 4, 
evidence was found for linguistic transfer from L1-Turkish to L2-Dutch in the L2-Dutch learners 
(see for an overview of the findings Table 1, 2, and 3). In the short term (Chapter 2) and in the 
long term (Chapter 3), L1 phonological skills were found to affect L2 phonological skills to a 
large extent in the L2-Dutch learners. Moreover, words that contain overlap in their phonological 
structure between L1 and L2 appear to be more easily learned (Chapter 4). Because there 
are similarities between the Dutch and Turkish language in phonological structure, phonetic 
distinctions, and underlying phonological processes, it was expected that phonological 
abilities in L1 would support phonological abilities in L2 (e.g., Cummins, 2001; Durgunoĝlu, 
1997; Bialystok, Majumber, & Martin, 2003). Indeed, in the current thesis the L2-Dutch learners 
had relatively higher scores on measures of speech decoding and phonological awareness in 
Turkish than on these measures in Dutch, and positive relations between Turkish and Dutch 
phonological skills were found. Furthermore, implicit (unconscious) phonological skills (speech 
decoding, lexical specificity) in L1 as well as in L2 were found to influence L1 and L2 explicit 
(conscious) phonological skills (phonological awareness). This shows that transfer does not only 
occur from L1 to L2, but also from L2 to L1 in sequential L2-learners. The results indicate that, in 
general, phonological abilities in L1 and L2 are strongly related and interact in predicting later 
literacy. 
A phonological form-focused approach of vocabulary learning in early literacy 
education
The studies described in Chapter 4 and 5 provide an answer to the third research question, 
which asked what the effects on vocabulary and phonological abilities are of either individual 
training or classroom instructions on the phonological form of words (see for an overview 
of the findings Table 3). In Chapters 2 and 3 it was found that lexical specificity, measured 
dynamically via the minimal-pair word-learning task, can predict phonological awareness 
development. In Chapter 4 it was investigated whether this lexical specificity task could serve 
as vocabulary training which not only adds new words to the lexicon, but increases detailed 
phonological knowledge too, and directly stimulates phonological awareness. Van Goch et al. 
(2014) found that learning new minimal-pair words enhanced rhyme awareness in L1-Dutch 
learning children in kindergarten year 1. This was in contrast to a comparable group of children 
who received a task in which words were taught that referred to numeracy concepts. Similar 
to their study, in the study described in Chapter 4, L1-Dutch and L2-Dutch (L1-Turkish) learning 
children in kindergarten year 1 received either Dutch vocabulary training via the minimal-pair 
word-learning task or numeracy training. Again, vocabulary training via the minimal-pair word-
learning task proved to be successful: L1-Dutch children learned more new minimal-pair words 
than the L2-Dutch children. However, during training, the L2-Dutch children seemed to catch 
up with the L1-Dutch children on the phonetic distinctions that overlapped between their two 
languages. Critically, in both groups of learners, children improved on phoneme awareness in 
contrast to the children who received numeracy training. No effects of training were found on 
rhyme awareness or speech decoding. 
Thus, L2 learning children are also able to learn new word pairs with only minimal acoustic-
phonetic differences in the course of merely 15 to 20 minutes of training, which in turn leads 
to improved phonological awareness. In the Van Goch et al. (2014) study, gain in detailed 
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To summarize, the studies described in Chapter 4 and 5 explored a phonological form-
focused approach to vocabulary learning. Both individual training via a minimal-pair word-
learning task, and explicit vocabulary instructions in the classroom that were directed to the 
phonological form of words increased vocabulary as well as improved phonological abilities in 
kindergarten L1 and L2 learners. This suggests that a focus on form during vocabulary learning 
has additional benefits in that it not only adds items to the lexicon, but stimulates other early 
literacy skills too, in children with various language backgrounds. 
Table 3. Overview of Findings in Chapters 4 and 5.
  Chapter 4 Chapter 5
Precursors X Ability to learn phonetically 
minimally different words predicted 
gain in target-word semantic 
knowledge indirectly, via general 
receptive vocabulary, for children in 
the form-focused instruction group.
Ability to learn phonetically 
minimally different words predicted 
gain in receptive letter knowledge 
directly, for children in the form-
focused instruction group.
Linguistic 
transfer 
L2-Dutch children
In a minimal-pair word-learning 
task, L2-Dutch children learned 
more words that contained 
phonological overlap 
between L1 and L2 than words 
without this overlap.
X
Intervention Both L1-Dutch and L2-Dutch children 
improved on phoneme awareness 
after lexical specificity training, but 
not on rhyme awareness and speech 
decoding.
Children in the form-focused 
instruction group improved more 
on target-word semantic knowledge 
than children in the meaning-
focused instruction group.
Children in the form-focused 
instruction group improved more 
on phonological awareness and 
receptive letter knowledge 
than children in the meaning-
focused instruction group. 
phonological knowledge impacted on rhyme awareness, whereas in the current study gain 
in detailed phonological knowledge impacted on phoneme awareness. This difference in 
outcomes between the two studies possibly relates to the age of the children. The children who 
participated in the current study were on average four months older than the children who 
participated in the Van Goch et al.’s study. Increases in lexical specificity may most strongly 
support the aspect of phonological awareness that children are currently focusing on in their 
ongoing phonological development. 
In both Van Goch et al.’s study and the study in the current thesis, gain in detailed 
phonological knowledge did not impact on speech decoding. This might indicate a mediating 
relationship in which development of speech decoding precedes development of lexical 
specificity, and this in turn precedes development of phonological awareness. The results of the 
studies described in Chapter 2 and 3 hint at this type of relationship among these phonological 
precursors of literacy as well. Despite the null result on speech decoding, and because teaching 
kindergarten children about the acoustic-phonetic properties of words in vocabulary training 
appeared to add items to their lexicon and to improve phonological awareness in both L1 and 
L2 learners, it was concluded that vocabulary instruction focused on the phonological form of 
words may be a fruitful approach to early literacy learning in education.
This idea was implemented in the study in Chapter 5. Mixed L1 and L2 learning kindergarten 
groups received vocabulary instructions that were explicitly directed either to the phonological 
form of words (but implicitly directed to their meaning) or to the meaning of words (but implicitly 
directed to their phonological form). Effects on the words learned via instruction, and on 
phonological awareness and letter knowledge, were examined. In addition, it was investigated 
whether ability to learn phonetically minimally different words (measured with the minimal-pair 
word-learning task) predicted effects of instruction. Learners who received explicit, phonological 
form-focused instructions and learners who received explicit, meaning-focused instructions 
showed similar gain in target vocabulary breadth, but the former group also gained more in 
target vocabulary depth and in phonological skills. Also, ability to learn phonetically minimally 
different words predicted gains in vocabulary depth and receptive letter knowledge, but only 
for the phonological form-focused instruction group. Since deeper vocabulary knowledge 
was measured with a task in which children were asked to give an oral explanation of a word, 
without help of visual information, explicit attention to the phonological form during vocabulary 
instructions appeared to support semantic recall. Indeed, if explicit instructions are focused 
on the form of words, and meanings are only implicitly encountered, children need to deduce 
semantic information actively from context or retrieve meanings from memory. This may enhance 
phonological-semantic mapping (e.g., De Jong et al., 2000; Nagy, 2007), and train semantic 
recall ability, more than in the other intervention condition where, each time a phonological 
form was encountered, the meaning was explicitly discussed as well. A higher level of ability to 
learn phonetically minimally different words may be beneficial for semantic recall when explicit 
instructions on the form of words are given. This ability may make it easier to tune into words’ 
phonological constituents when they are the focus of instruction (Nagy, 2007; Nagy & Scott, 2000), 
and to use this information in the word learning process. As expected based on the study of Van 
Goch et al. (2014) and the study described in Chapter 4, explicit attention to the phonological form 
of words in vocabulary instructions stimulated phonological awareness and letter knowledge 
more than explicit vocabulary instructions on the meaning of words. Moreover, a higher level of 
ability to learn phonetically minimally different words was found to support the ability to make 
letter-sound connections in case instructions are focused on phonological word forms.
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in Dutch, but on phonological awareness in Turkish too. It therefore appears that knowledge of 
phonological word structures and speech contrasts that are meaningful in the target language 
can be beneficial for both L1 and L2 early literacy. 
To wrap up, the quality rather than merely the quantity of acquired word representations 
occurs to support further vocabulary learning and phonological skills in L2 learners, similar to 
L1 learners. However, variation between the groups may arise in how lexical specificity affects 
other early literacy abilities throughout development, due to the L2 learners’ unbalanced 
experience with two languages instead of with only one. Nevertheless, teaching them about the 
phonology and phonological structure of the Dutch language may reduce L2-Dutch learners’ 
target vocabulary and potential literacy disadvantages.  
Limitations and directions for future research
The present results should be evaluated in light of a few limitations. First, the focus was on 
relations among linguistic precursors of literacy. Cognitive precursors, such as short-term 
memory and rapid naming, influence early literacy development as well (e.g., Lervåg, Bråten, & 
Hulme, 2009; Muter & Snowling, 1998). These were not taken into account. Moreover, although 
throughout this dissertation it was attempted to collect information on children’s SES and L1/
L2 language exposure at home, a clear and complete picture of quality and quantity of language 
input children received at home was not obtained. Thus, future research on early literacy in L1 
and L2 learners could take cognitive factors into account and examine the influence of children’s 
home language environment in greater depth.
Second, a dynamic measure of lexical specificity was used. Children learned new words with 
minimal acoustic-phonetic differences via a minimal-pair word-learning task. This task took 
only 15 to 20 minutes, and targeted a limited number of, only Dutch, words. For these reasons, 
no claims can be made about (changes in) speciﬁcity of phonological representations across 
the lexicon or about the task leading to fundamental changes in existing linguistic knowledge. 
By comparing receptive (e.g., Simon, Sjerps, & Fikkert, 2014; Walley, Metsala, & Garlock, 2003) 
and productive measures (Elbro, Borstrøm & Petersen, 1998), and relating them to the present 
dynamic measure of lexical specificity, it can be asked whether or not these measures converge 
and assess one underlying construct, as well as which measure best predicts literacy skills. 
Next to further research ideas that directly arise from the studies reported in the current 
dissertation, there are other directions that future research could take. The role of lexical 
specificity could be examined in literate L1 and L2 learners, as well as in L2 learners who learn 
languages other than Turkish and Dutch. A group of L2 learners whose languages differ a lot 
in phonological structure can be compared with a group of L2 learners whose languages do 
not differ much in phonological structure. A comparison between L1 learners, L2 learners, 
and learners with language disabilities could be made as well, to distinguish delays due to less 
experience with the language and actual language problems. In follow-up studies, individual 
lexical specificity training and classroom intervention could be implemented in kindergarten for 
a longer period of time. A retention test could be administered some years later to examine long-
term effects. A final idea would be to study the role of lexical specificity in literacy development 
of L1 and L2 learners not only using behavioural measures but also using neurocognitive 
measures. The basis of language in the brain continuously develops over time, and differences 
in development between individuals who are language impaired and individuals who are not 
language impaired have been identified (e.g., Friederici, 2006). Information on neural patterns 
The role of lexical specificity in L2 literacy development revisited
According to the lexical restructuring hypothesis (Metsala & Walley, 1998) a smaller vocabulary 
size leads to underspecified phonological representations in the mental lexicon, which in 
turn hampers phonological awareness, one of the most important predictors of later reading 
skills. Sequential L2-Dutch learners who start primary school with far fewer Dutch words 
in their vocabulary than their L1-Dutch learning peers, then, may be disadvantaged in their 
reading development. However, the ability to learn about the acoustic-phonetic properties of 
words and the extent to which representations of learned words become specified (quality of 
representations), rather than merely the number of words learned (quantity of representations), 
may affect phonological awareness and therefore become the focus of vocabulary instructions. 
Results of the studies in the current thesis showed that in both L1-Dutch and L2-Dutch learners 
lexical specificity predicted phonological awareness in the short term. Speech perception ability 
(L2-Dutch learners) and lexical specificity (L1-Dutch learners), but not vocabulary breadth, 
predicted phonological awareness in the longer term. Furthermore, training to increase detailed 
phonological word knowledge improved phonological awareness in both types of learners. 
Explicit attention to the phonological form of words in vocabulary instructions stimulated 
phonological skills, as well as supported vocabulary depth, in mixed L1-Dutch-L2-Dutch 
learning kindergarten classrooms. Moreover, higher ability to learn about the acoustic-phonetic 
properties of words appeared to be beneficial for increasing vocabulary depth and receptive 
letter knowledge when classroom instructions were focused on the phonological form of words. 
Thus, lexical specificity seems of similar importance in L1 and sequential L2 learners, but 
some differences in relational patterns among measures emerged between the groups. It is 
likely that language-specific characteristics of the Turkish and Dutch languages, target language 
proficiency, and transfer of phonological abilities between Turkish and Dutch played a role in 
influencing these different relational patterns. First, lexical specificity may support the aspect 
of phonological awareness that is most salient, and therefore most meaningful, in the learner’s 
language repertoire (e.g., Durgunoǧlu & Öney, 1999). Since Dutch has a rime-biased phonological 
structure, in contrast to Turkish, but the phoneme has a similar status in both languages, the 
ability to acquire phonologically specified representations of words impacted on phoneme 
awareness for the L2-Dutch learners (but also on rhyme awareness for the L1-Dutch learners, 
Van Goch et al., 2014). 
Second, although in the short term an effect of lexical specificity on phoneme awareness 
for the L2-Dutch children was found (in the study in Chapter 2 as well as in the training study 
in Chapter 4), lexical specificity did not predict phonological awareness performance for the 
L2-Dutch learners in the longer term. This may indicate that at the start of primary school, 
knowledge of the phonological structure of words and meaningful speech contrasts in the target 
language was not sufficiently advanced to support phonological awareness over time (Hoover 
& Gough, 1990; Melby-Lervåg & Lervåg, 2011). Instead, earlier developed, speech perception 
abilities were predictive of phonological awareness in later years.
Third, phonological awareness in Turkish was the strongest predictor of phonological 
awareness development in Dutch. Throughout this dissertation, it was shown that L1 
phonological abilities strongly influence L2 phonological abilities, which indicates linguistic 
transfer. Although it was expected that L1 phonological skills would support L2 phonological 
skills (e.g., Cummins, 2001; Durgunoĝlu, 1997; Bialystok, Majumber, & Martin, 2003), transfer 
from L2 to L1 was found as well. In the short term, speech perception abilities and the ability to 
acquire phonologically specified representations of words impacted on phonological awareness 
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that underlie behavioural models of early literacy acquisition in L2 versus L1 learners would 
lead to more insight in processes driving dissimilarities in development of (target) language 
knowledge and skills between these groups. 
Educational implications and conclusion
In an increasing multicultural society, teachers in the Netherlands struggle to deal with large 
variation in Dutch language knowledge among children at the start of primary school. L2-Dutch 
learners are often delayed in their Dutch vocabulary development relative to L1-Dutch learners, 
which may lead to disadvantages in later literacy development and school failure. The studies 
described in the current thesis indicate that not only Dutch vocabulary size should be taken 
into account. The extent to which Dutch speech sounds are perceived, the ability to learn about 
the acoustic-phonetic properties of Dutch words and the quality of the words’ representations 
in the mental lexicon all influence early literacy skills. Furthermore, phonological abilities in 
the first language transfer to phonological abilities in Dutch. The phonological structure of the 
L1 is reflected in the L2-Dutch children’s phonological awareness performance. The L2-Dutch 
learners have difficulty with aspects of phonological awareness that are particularly salient and 
meaningful in the Dutch language, such as rhyme awareness, whereas aspects of phonological 
awareness that have a similar status in both their L1 and L2 pose less of a problem to them. 
These findings suggest that teaching children about the speech sounds of the target 
language and the phonological structure of words in that language may stimulate literacy 
development, as well as add words to their vocabulary. Indeed, a word-learning task in 
which word pairs were learned that differed only minimally in their phonological make-up 
enhanced phonological awareness. In addition, word pairs that contained overlap in phonetic 
distinction between L1 and L2 were more easily learned than word pairs that did not contain this 
overlap. Based on this experimental task, educational word-learning games can be designed 
to provide vocabulary and literacy instruction adapted to children’s linguistic background. 
In particular, current developments within the field of individualized learning via ICT-tools 
generate possibilities for learner-specific language education (Lim & Oakley, 2013; Mooij, 
2007). Actual language education in kindergarten involving the whole classroom is typically 
directed to increasing vocabulary, and instructions in general focus on word meanings (e.g., 
Beck & McKeown, 2007). Results of the classroom intervention study described in the current 
dissertation show that explicit attention to the phonological form of words can support 
acquisition of deeper word knowledge and additionally stimulate other early literacy skills in L1 
and L2 children (for supportive other findings, see e.g., De Jong et al., 2000; Dickinson, McCabe, 
Anastasopoulos, Peisner-Feinberg, & Poe, 2003; Nagy, 2007). Thus, including explicit instructions 
on semantic as well as phonological aspects of words in language education may improve early 
literacy learning in the classroom situation for kindergartners with various vocabulary levels. 
To conclude, this research project demonstrated via longitudinal as well as intervention 
research methods the importance of the ability to acquire detailed phonological representations 
of words in early literacy for L1 and sequential L2 learners. The extent to which phonological 
representations of newly-learned words become specified impacts on vocabulary and 
awareness of phonological word forms. For the L2 learners, L1 and L2 phonological knowledge 
and skills interact in early literacy development. Accordingly, language education that teaches 
kindergartners about the phonological structure of words and takes linguistic transfer into 
account may be a step toward the optimal learning environment for each child. 
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heeft de vaardigheid zich toegespitst op de moedertaal. Dit betekent dat het kind in staat is 
spraakklanken en woorden in de moedertaal te onderscheiden, maar dat het veel moeilijker 
is geworden om spraakklanken en woorden in andere talen te onderscheiden. Je kunt dit bij 
jezelf herkennen door naar een taal te luisteren die je niet verstaat. Het lijkt alsof de mensen 
die deze taal spreken heel snel praten. In werkelijkheid praten zij niet sneller dan jij, maar 
ontstaat dit effect doordat je niet (goed genoeg) in staat bent de spraakstroom op te delen 
in individuele klanken en woorden. Ook jonge kinderen die de doeltaal als tweede taal leren 
kunnen problemen ondervinden bij het spraak decoderen omdat zij geconfronteerd worden met 
spraakklanken en klankstructuren die voor hen onbekend zijn. Om spraakdecoderen te meten 
heb ik een auditieve discriminatietaak gebruikt waarin kinderen moesten aangeven of twee 
woorden (bijvoorbeeld ‘bal’ en ‘dal’) hetzelfde of verschillend waren. Zo kwam ik te weten of 
kinderen in staat waren spraakklanken als /b/ en /d/ van elkaar te onderscheiden.
Woordenschat: Omdat kennis van de wereld in woorden besloten ligt, is het beschikken 
over een grote woordenschat niet alleen belangrijk voor de ontwikkeling van geletterdheid, 
maar ook voor schoolsucces in het algemeen. De woordenschat is te beschrijven in termen van 
breedte (het aantal woorden dat iemand kent) en diepte (hoe goed iemand de woorden kent 
of hoeveel iemand van een woord weet). Breedte en diepte van de woordenschat hangen met 
elkaar samen en zijn sterk gerelateerd aan hoe vaak een woord wordt gehoord in de omgeving. 
Gezien jonge kinderen die de doeltaal als tweede taal leren over het algemeen weinig woorden 
in de doeltaal hebben gehoord voordat ze beginnen op de basisschool, lopen ze het risico 
achter te raken in de woordenschatontwikkeling in de doeltaal en uit te vallen op school. Om de 
breedte van de woordenschat te meten heb ik een taak gebruikt waarin kinderen telkens vier 
plaatjes te zien kregen. Ik vroeg hen om (bijvoorbeeld) een oog aan te wijzen. Om de diepte van 
de woordenschat te meten heb ik een taak gebruikt waarin ik kinderen vroeg mij te vertellen wat 
(bijvoorbeeld) een oog is.
Lexicale specificiteit: Als kinderen vaardig zijn in het onderscheiden van spraakklanken en 
woorden in de spraakstroom, kunnen zij betekenis gaan koppelen aan deze spraakstukjes. 
Representaties van klanken en woorden met daarbij informatie over hoe deze spraakstukjes 
behoren te klinken, worden opgeslagen in het mentale lexicon dat functioneert als een 
woordenboek in het brein. Als een kind nog maar over een kleine woordenschat beschikt, is 
een globale representatie van hoe deze woorden klinken voldoende om bijvoorbeeld ‘beer’ 
te kunnen onderscheiden van ‘fiets’ en een verschillende betekenis aan deze woorden toe 
te kennen. Echter, hoe meer woorden een kind leert, hoe groter de kans dat het woorden 
tegenkomt die qua klank veel op elkaar lijken en hoe specifieker representaties daarom moeten 
worden opgeslagen. Bijvoorbeeld, om ‘beer’ van ‘peer’ te kunnen onderscheiden, moet een 
kind ten eerste het minimale verschil tussen de /b/ en de /p/ kunnen horen en ten tweede 
leren dat ‘peer’ niet een andere uitspraak is van ‘beer’, maar een nieuw woord met een andere 
betekenis dat apart opgeslagen moet worden. Dit proces van herstructurering van fonologische 
representaties van globaal naar specifiek ondersteunt de ontwikkeling van het fonologisch 
bewustzijn en de vaardigheid om letters aan klanken te koppelen. Omdat kinderen die de 
doeltaal als tweede taal leren over het algemeen nog maar weinig woorden in de doeltaal 
kennen en geconfronteerd worden met spraakklanken en klankstructuren die hen onbekend 
zijn, zouden de representaties van woorden in de doeltaal veel minder specifiek kunnen zijn dan 
de woordrepresentaties van kinderen die de doeltaal als moedertaal spreken. 
NEDERLANDSE SAMENVATTING
Om de wereld om ons heen te kunnen begrijpen, moeten jonge kinderen wijs kunnen worden 
uit de continue stroom van menselijke spraak waarmee ze worden geconfronteerd. Het 
ontwikkelen van vaardigheden waarmee zij spraakklanken en woorden in de omringende 
taal kunnen herkennen en interpreteren, is daarom noodzakelijk voor zowel succesvolle 
mondelinge communicatie als om te kunnen leren lezen en schrijven, oftewel, geletterd 
te worden. Echter, aan het begin van de basisschool blijken er grote verschillen tussen 
kinderen te zijn in niveau van deze vaardigheden. Verschillen ontstaan met name tussen 
kinderen die de omringende taal als moedertaal spreken (eerste taalleerders) en kinderen 
afkomstig uit culturele minderheidsgroepen die de omringende taal als tweede taal leren 
(tweede taalleerders). Zo is aangetoond dat in Nederland de Nederlandse woordenschat van 
kinderen uit culturele minderheidsgroepen bij aanvang van de basisschool ongeveer half 
zo groot is als de Nederlandse woordenschat van kinderen die oorspronkelijk uit Nederland 
afkomstig zijn. De kans is groot dat dit verschil over de jaren heen constant blijft. Een tragere 
woordenschatontwikkeling in de doeltaal kan nadelig zijn voor de ontwikkeling van belangrijke 
fonologische voorspellers van geletterdheid, vaardigheden die nodig zijn om informatie over 
spraakklanken te kunnen verwerken en gebruiken.
Één van deze voorspellers is de mate waarin de fonologische vormen van woorden 
gedetailleerd gerepresenteerd worden in het woordenboek in het brein, het mentale lexicon, 
en het vermogen om deze gedetailleerde representaties te creëren. Eenvoudiger gezegd, de 
kennis over hoe woorden behoren te klinken en hoe vaardig iemand erin is om deze kennis 
te verwerven. In dit proefschrift heb ik in het bijzonder onderzocht welke rol deze lexicale 
specificiteit speelt in de ontwikkeling van beginnende geletterdheid in tweede taalleerders. 
In deze groep is het daarnaast belangrijk niet over het hoofd te zien dat zij al kennis en 
vaardigheden hebben verworven in hun eerste taal. Herhaaldelijk is gebleken dat met name 
fonologische kennis en vaardigheden in de ene taal fonologische kennis en vaardigheden in de 
andere taal beïnvloeden. In dit proefschrift heb ik dus getracht relaties tussen voorspellers van 
geletterdheid in eerste en tweede taalleerders te verklaren en daarbij de mogelijke overdracht 
van kennis en vaardigheden tussen talen in de laatste groep in acht genomen. Het onderzoek 
beschreven in dit proefschrift had tot doel om, ten eerste, mogelijke variatie in ontwikkeling van 
beginnende geletterdheid tussen eerste (NT1) en tweede (NT2) taalleerders van het Nederlands 
te identificeren en begrijpen en, ten tweede, meer inzicht te krijgen in hoe de ontwikkeling in 
beide groepen zo goed mogelijk ondersteund kan worden in het onderwijs.   
Voorspellers van geletterdheid 
Woordenschat en lexicale specificiteit heb ik al genoemd als voorspellers van geletterdheid. 
Spraakdecoderen, fonologisch bewustzijn en letterkennis zijn andere belangrijke voorspellers 
die ik in dit onderzoek heb meegenomen. 
Spraakdecoderen: Spraakdecoderen is de vaardigheid om de continue spraakstroom op 
te knippen in kleinere, betekenisvolle stukjes, zoals individuele spraakklanken (bijvoorbeeld, 
/k/) en woorden. Om te kunnen leren wat een woord betekent, is het eerst nodig woorden te 
herkennen. Een eerste stap is te weten waar het ene woord stopt en het andere begint. Kinderen 
ontwikkelen deze vaardigheid al vanaf heel jonge leeftijd. Aan het eind van het eerste levensjaar 
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Lexicale specificiteit is moeilijk te meten, het is immers niet mogelijk om kinderen te vragen 
hoe specifiek zij woordrepresentaties in hun brein hebben opgeslagen. Daarom heb ik in mijn 
onderzoek de vaardigheid gemeten waarmee kinderen nieuwe, specifieke, woordrepresentaties 
verwerven. Via een woordleerspelletje op de computer (de minimale woordpaar leertaak) 
leerden kinderen met behulp van plaatjes nieuwe Nederlandse woordparen die qua klank 
slechts minimaal van elkaar verschillen, bijvoorbeeld 'vak'-'wak'. Het aantal woordparen dat de 
kinderen aan het eind van het spelletje hadden geleerd, liet zien dat zij in staat waren geweest 
het minimale klankverschil tussen deze woorden te horen én begrepen hadden dat deze 
woorden ieder een andere betekenis hebben.
Fonologisch bewustzijn: Het fonologisch bewustzijn is de vaardigheid bewust te kunnen 
reflecteren op de klankstructuur van woorden en deze structuur te kunnen manipuleren. 
Bijvoorbeeld, beschikken over de kennis dat het woord ‘bal’ uit de klanken /b/-/a/-/l/ bestaat, 
dat als je er de klank /k/ achter plakt, het woord ‘balk’ ontstaat en dat ‘balk’ rijmt op ‘kalk’. Naast 
de belangrijke rol die het fonologisch bewustzijn speelt in de ontwikkeling van geletterdheid, 
bestaat er zeer waarschijnlijk een wederkerige relatie tussen de woordenschatontwikkeling 
en het fonologisch bewustzijn. De woordenschatontwikkeling voorspelt het fonologisch 
bewustzijn, tevens helpt het zich bewust zijn van woordstructuren om woorden van elkaar te 
onderscheiden en zo nieuwe woorden te leren. 
Hoewel kinderen die de doeltaal als tweede taal leren mogelijk nadeel hiervan ondervinden 
wat betreft het spraakdecoderen, de woordenschatontwikkeling en lexicale specificiteit, 
hoeft er wat betreft het fonologisch bewustzijn geen sprake te zijn van een nadeel. Omdat 
het niet om een taalspecifieke, maar metalinguïstische vaardigheid gaat, kan het op jonge 
leeftijd in aanraking komen met twee verschillende taalsystemen juist voordelig zijn voor de 
ontwikkeling van het fonologisch bewustzijn. Het fonologisch bewustzijn ontwikkelt zich van 
grotere spraakeenheden naar kleinere spraakeenheden (van lettergrepen, naar rijmeenheden, 
naar individuele spraakklanken (fonemen)) en elke ontwikkelingsfase kan met een aparte 
taak gemeten worden. Zo heb ik het rijmbewustzijn gemeten met een taak waarin kinderen 
uit drie plaatjes het plaatje moesten kiezen waarop het woord stond afgebeeld dat rijmt op 
(bijvoorbeeld) ‘wip’. Het foneembewustzijn heb ik gemeten met drie taken: een taak waarin 
telkens individuele spraakklanken (bijvoorbeeld, /b/-/a/-/l/) samengevoegd moesten worden 
tot het juiste woord en het plaatje dat bij dit woord hoort, moest worden geselecteerd uit drie 
plaatjes, een taak waarin kinderen telkens uit drie plaatjes het plaatje moesten kiezen waarop 
het woord stond afgebeeld dat met dezelfde klank begint als (bijvoorbeeld) ‘vis’ en een taak 
waarin kinderen telkens uit drie plaatjes het plaatje moesten kiezen waarop het woord stond 
afgebeeld dat overblijft als (bijvoorbeeld) de ‘l’ weggehaald wordt uit het woord ‘plan’. 
Letterkennis: Om een alfabetische taal te kunnen leren lezen, moeten kinderen begrijpen dat 
individuele letters of lettercombinaties in geschreven woorden corresponderen met klanken 
in gesproken woorden. Deze kennis van het alfabetisch principe bestaat uit twee onderdelen: 
kennis van letternamen en kennis van letterklanken. Omdat kennis van letterklanken een 
betere voorspeller is gebleken van fonologisch bewustzijn en leesvaardigheid dan kennis 
van letternamen, heb ik in mijn onderzoek alleen kennis van letterklanken meegenomen. 
Kinderen die de doeltaal als tweede taal leren blijken consistent minder kennis te hebben van 
letterklanken in de doeltaal dan kinderen die de doeltaal als moedertaal spreken. Kennis van 
letterklanken heb ik gemeten met een taak waarin kinderen telkens uit vier afbeeldingen van 
letters de letter moesten selecteren die correspondeert met de gesproken letterklank. 
Variatie in ontwikkeling van beginnende geletterdheid tussen eerste en tweede 
taalleerders
Om te ontdekken of en hoe er variatie bestaat in de ontwikkeling van beginnende geletterdheid 
tussen NT1- en NT2-kinderen, heb ik beide groepen in hun ontwikkeling gevolgd van groep 
1 (het eerste jaar van de kleuterklas) tot en met groep 3 (het eerste jaar waarin kinderen 
formeel leesonderwijs krijgen). In hoofdstuk 2 van dit proefschrift staat de studie beschreven 
waarin ik relaties tussen spraakdecoderen, lexicale specificiteit en twee aspecten van het 
fonologisch bewustzijn (rijmbewustzijn en foneembewustzijn) vergelijk tussen NT1-kinderen 
en NT2-kinderen (die het Turks als eerste taal spreken) aan het begin van de basisschool. 
In hoofdstuk 3 staat de studie beschreven waarin ik dezelfde groepen kinderen vergelijk in 
ontwikkeling van de relaties tussen spraakdecoderen, breedte van de woordenschat, lexicale 
specificiteit en fonologisch bewustzijn van groep 1 tot en met groep 3. 
De resultaten in hoofdstuk 2 laten zien dat spraakdecoderen lexicale specificiteit (uitgedrukt 
in het aantal geleerde woorden in de minimale woordpaar leertaak) voorspelt in zowel de NT1- 
als de NT2-kinderen. Lexicale specificiteit, echter, voorspelt rijmbewustzijn in de NT1-kinderen 
en foneembewustzijn in de NT2-kinderen. Dit zou te maken kunnen hebben met de verschillen 
in fonologische structuur die er bestaan tussen de Turkse en Nederlandse taal. Zo bevat de 
Nederlandse taal een heleboel woorden die eindigen met dezelfde klanken (bijvoorbeeld, ‘kat’, 
‘pad’, ‘lat’, ‘vat’). Deze woorden rijmen op elkaar. De Turkse taal bevat veel minder van dergelijke 
rijmwoorden. Het individuele foneem, daarentegen, is duidelijk te bespeuren in zowel de 
Nederlandse als de Turkse taal. Mogelijk ondersteunt de vaardigheid om specifieke fonologische 
representaties van woorden te verwerven voornamelijk dat aspect van het fonologisch 
bewustzijn dat het meest betekenisvol is in het taalpalet waarover het kind beschikt. In het 
geval van de NT1-kinderen is dat het rijmbewustzijn, in het geval van de NT2-kinderen is dat het 
foneembewustzijn. Taalspecifieke kenmerken van de Nederlandse en Turkse taal blijken dus, 
in ieder geval in het eerste jaar van de kleuterklas, een rol te spelen in de relatie tussen lexicale 
specificiteit en het fonologisch bewustzijn. 
De resultaten in hoofdstuk 3 laten zien dat op de langere termijn, dat wil zeggen gedurende 
de ontwikkeling van groep 1 tot en met groep 3, lexicale specificiteit in groep 1 de mate van 
fonologisch bewustzijn in latere jaren voorspelt voor de NT1-kinderen. Voor de NT2-kinderen 
blijkt het spraakdecoderen in groep 1 de mate van fonologisch bewustzijn in latere jaren te 
voorspellen. In beide groepen vormt de breedte van de woordenschat geen voorspeller van de 
mate van fonologisch bewustzijn. Er is geen directe relatie tussen breedte van de woordenschat 
en de mate van fonologisch bewustzijn gevonden, en geen indirecte relatie van breedte van de 
woordenschat, via lexicale specificiteit, naar de mate van fonologisch bewustzijn. De verschillen 
tussen NT1- en NT2-kinderen in relaties tussen de voorspellers van geletterdheid komen 
mogelijk voort uit verschillen in bekwaamheid. Mogelijk hebben NT2-kinderen in de kleuterklas 
nog niet voldoende kennis opgedaan over de fonologische structuur en betekenisvolle 
klankverschillen in de doeltaal. Dit maakt dat de eerder ontwikkelde, essentiële, vaardigheid 
om spraakklanken van elkaar te kunnen onderscheiden in de doeltaal (perceptueel niveau) een 
betere voorspeller is van de ontwikkeling van het fonologisch bewustzijn dan de vaardigheid om 
nieuwe woorden te leren op basis van minimale klankverschillen (lexicaal niveau). 
Het is verrassend dat de breedte van de woordenschat in beide groepen geen directe 
en geen indirecte voorspeller, via lexicale specificiteit, blijkt te zijn voor de ontwikkeling 
van het fonologisch bewustzijn. Echter, hoewel associaties tussen de woordenschat en het 
fonologisch bewustzijn veelvuldig zijn aangetoond, is er niet afdoende bewijs gevonden voor 
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een causale relatie waarin groei in woordenschat vooruitgang in fonologisch bewustzijn 
veroorzaakt. Bovendien is uit eerder onderzoek gebleken dat op jongere leeftijd verworven 
woorden sneller herkend worden dan op latere leeftijd verworven woorden, en dat woorden 
met minder fonologische buurwoorden (woorden die wat betreft woordstructuur zeer 
vergelijkbaar zijn met het betreffende woord) sneller herkend worden dan woorden met meer 
fonologische buurwoorden. In het geval van een rijmbewustzijn taak blijken kinderen het 
makkelijker te vinden om te bepalen of het ene woord op het andere woord rijmt wanneer het 
betreffende woord veel rijm buurwoorden heeft dan wanneer het betreffende woord weinig 
rijm buurwoorden heeft. Deze eerdere bevindingen lijken erop te wijzen dat de woordstructuur 
van geleerde woorden (kwaliteit van woordrepresentaties) van grotere invloed is op de 
herstructurering van fonologische representaties en de ontwikkeling van het fonologisch 
bewustzijn dan de hoeveelheid geleerde woorden (kwantiteit van woordrepresentaties). 
Samengevat laten de resultaten van de studies beschreven in hoofdstuk 2 en 3 zien dat 
verschillen tussen NT1- en NT2-kinderen ontstaan in de wijze waarop fonologische voorspellers 
van geletterdheid elkaar beïnvloeden, zowel aan het begin van de basisschool als over de 
schooljaren heen. Mogelijk liggen taalspecifieke kenmerken en taalbekwaamheid hieraan 
ten grondslag. De vaardigheid waarmee nieuwe woordrepresentaties worden verworven 
en de mate waarin deze representaties worden gespecificeerd, speelt een centrale rol in de 
ontwikkeling van vroege geletterdheid bij zowel NT1- als NT2-kinderen. Spraakdecoderen en 
lexicale specificiteit (de kwaliteit van woordrepresentaties) ondersteunen het bewustzijn van 
woordstructuren en de vaardigheid om deze woordstructuren te manipuleren, terwijl slechts het 
aantal geleerde woorden (de kwantiteit van woordrepresentaties) dit niet lijkt te doen.   
Overdracht van taalkennis tussen de eerste en tweede taal
In de studies beschreven in hoofdstuk 2 en 3, als ook in de studie beschreven in 
hoofdstuk 4, is aangetoond dat in de NT2-kinderen kennis van de eerste taal (Turks) wordt 
overgedragen naar de tweede taal (Nederlands). Op de korte termijn (hoofdstuk 2) en op de 
lange termijn (hoofdstuk 3) zijn fonologische kennis en vaardigheden in de eerste taal van grote 
invloed op fonologische kennis en vaardigheden in de tweede taal. De bevindingen laten ook 
overdracht van de tweede naar de eerste taal zien: spraakdecoderen en lexicale specificiteit 
beïnvloeden zowel het fonologisch bewustzijn in het Nederlands als het fonologisch bewustzijn 
in het Turks. Ten slotte, woorden die wat betreft woordstructuur overlap vertonen tussen de 
eerste en tweede taal lijken makkelijker te worden geleerd dan woorden die deze overlap in 
woordstructuur niet vertonen (hoofdstuk 4). Deze resultaten wijzen erop dat fonologische kennis 
en vaardigheden in de eerste en tweede taal sterk aan elkaar gerelateerd zijn en interacteren in 
de ontwikkeling van beginnende geletterdheid.
Het leren van nieuwe woorden met behulp van fonologische informatie
Om meer inzicht te krijgen in hoe de ontwikkeling van de beginnende geletterdheid in NT1- en 
NT2-kinderen zo goed mogelijk ondersteund kan worden in het onderwijs, heb ik de effecten 
onderzocht van aandacht voor de woordstructuur tijdens het leren van nieuwe woorden op de 
woordenschat en fonologische voorspellers van geletterdheid, zowel in een individuele training 
situatie als in de kleuterklas. In de hoofdstukken 2 en 3 had ik gevonden dat lexicale specificiteit, 
gemeten via een spelletje waarin minimale woordparen worden geleerd, de ontwikkeling van 
het fonologisch bewustzijn kan voorspellen. In hoofdstuk 4 staat de studie beschreven waarin 
ik onderzocht heb of deze minimale woordpaar leertaak als woordenschattraining kan dienen 
via welke niet alleen nieuwe woordrepresentaties aan het mentale lexicon worden toegevoegd, 
maar ook gedetailleerde kennis van woordstructuren wordt vergroot en zo het fonologisch 
bewustzijn direct wordt gestimuleerd. NT1-kinderen en NT2-kinderen (die het Turks als eerste 
taal spreken) doorliepen ofwel de minimale woordpaar leertaak (de experimentele groep), ofwel 
een vergelijkbare taak waarin rekenkundige concepten (hoogst, laagst, grootst, enz.) werden 
geleerd (de controlegroep). 
Inderdaad, zowel de NT1- als de NT2-kinderen leerden nieuwe woorden via de minimale 
woordpaar leertaak. Hoewel de NT1-kinderen meer woorden leerden dan de NT2-kinderen, leek 
de laatste groep een inhaalslag te maken op de woorden die wat betreft woordstructuur overlap 
vertonen tussen het Turks en het Nederlands (bijvoorbeeld, bar-dar: het /b/-/d/ onderscheid 
wordt zowel in het Turks als het Nederlands gemaakt; vak-wak: het /v/-/w/ onderscheid 
wordt alleen in het Nederlands gemaakt). Belangrijker nog, de NT1- en NT2-kinderen die de 
minimale woordpaar leertaak doorlopen hadden, gingen sterker vooruit in foneembewustzijn 
dan de kinderen die de rekentaak doorlopen hadden. Er werd geen verschil in vooruitgang in 
spraakdecoderen en rijmbewustzijn tussen de experimentele en controlegroep geconstateerd. 
Desondanks zou instructie gericht op de fonologische vorm van woorden een effectieve 
benadering kunnen zijn van onderwijs op het gebied van beginnende geletterdheid. 
In de studie in hoofdstuk 5 implementeerde ik dit idee. Kleuterklassen (groep 1 en 2) met 
daarin zowel NT1-kinderen als NT2-kinderen (met uiteenlopende taalachtergronden) ontvingen 
woordenschatinstructies ofwel expliciet (op bewust niveau) gericht op de fonologische vorm 
van woorden (maar impliciet (op onbewust niveau) gericht op de betekenis van de woorden), 
ofwel expliciet gericht op de betekenis van woorden (maar impliciet gericht op de fonologische 
vorm van de woorden). Instructies werden gegeven door de leerkrachten. Voorafgaand en na 
afloop van de instructieperiode nam ik taken af om kennis van de doelwoorden waarop de 
instructie werd gericht, het fonologisch bewustzijn en letterkennis te meten. Tevens doorliepen 
de kinderen voorafgaand aan de instructieperiode de minimale woordpaar leertaak, zodat ik 
kon onderzoeken of de vaardigheid in het leren van nieuwe woorden op basis van minimale 
klankverschillen de effecten van instructie voorspelt.
 Kinderen in de instructiegroepen lieten eenzelfde vooruitgang zien in het aantal 
doelwoorden dat ze kenden (breedte van woordkennis), maar de kinderen die expliciete 
instructie ontvingen gericht op de fonologische vorm van de woorden gingen meer vooruit in 
hoe goed ze de doelwoorden kenden (diepte van woordkennis) dan de kinderen die expliciete 
instructie ontvingen gericht op de betekenis van de woorden. Tevens bleek vaardigheid in 
het leren van nieuwe woorden op basis van minimale klankverschillen de vooruitgang in de 
diepte van woordkennis te voorspellen, maar alleen voor de kinderen die expliciete instructie 
ontvingen gericht op de fonologische vorm van de woorden. Als instructie expliciet gericht 
is op fonologische vorm en slechts impliciet op de betekenis van een woord, is het nodig de 
betekenis af te leiden uit de context of terug te halen uit het geheugen, meer dan wanneer 
instructie expliciet gericht is op woordbetekenis. Via dit actieve proces wordt het opslaan en 
weer terughalen van semantische informatie, onafhankelijk van de context, wellicht sterker 
getraind in de ene dan in de andere instructiegroep. Dit zou de grotere vooruitgang in diepte 
van woordkennis bij kinderen die expliciete instructie gericht op de fonologische vorm van 
woorden ontvingen, kunnen verklaren. Daarbij zijn kinderen die vaardiger zijn in het leren 
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van nieuwe woorden op basis van minimale klankverschillen wellicht beter in staat om 
fonologische informatie, als deze aangeboden wordt via expliciete instructie, te gebruiken in het 
woordleerproces dan kinderen die minder vaardig hierin zijn. 
Zoals verwacht, gingen kinderen die expliciete instructie gericht op de fonologische 
vorm van woorden ontvingen, meer vooruit in fonologisch bewustzijn en letterkennis dan 
kinderen die expliciete instructie gericht op de betekenis van woorden ontvingen. Bovendien 
blijkt vaardigheid in het leren van nieuwe woorden op basis van minimale klankverschillen 
vooruitgang in letterkennis te ondersteunen indien expliciete instructie gericht is op de 
fonologische vorm van woorden.  
Samengevat laten de resultaten van de studies beschreven in hoofdstuk 4 en 5 zien dat zowel 
individuele training via een minimale woordpaar leertaak als expliciete woordenschatinstructies 
in de klas, gericht op de fonologische vorm van woorden, leiden tot bredere en diepere 
woordkennis, als ook tot een hoger niveau van fonologisch bewustzijn en letterkennis. 
Dit suggereert dat aandacht voor woordstructuur tijdens het aanleren van woorden van 
toegevoegde waarde kan zijn. Niet alleen worden nieuwe woorden aan het lexicon toegevoegd, 
ook andere kennis en vaardigheden die een rol spelen in de ontwikkeling van beginnende 
geletterdheid worden gestimuleerd, in kinderen met diverse taalachtergronden.   
Conclusies en implicaties voor de onderwijspraktijk
In de multiculturele Nederlandse maatschappij worstelen leerkrachten met de grote verschillen 
in kennis van de Nederlandse taal tussen kinderen aan het begin van de basisschool. 
NT2-kinderen lopen vaak achter in ontwikkeling van de Nederlandse woordenschat ten opzichte 
van NT1-kinderen, wat kan leiden tot problemen bij het latere leren lezen en tot schooluitval. 
Echter, de studies beschreven in dit proefschrift tonen aan dat niet alleen de grootte van 
de Nederlandse woordenschat van belang is. Ook de mate waarin kinderen Nederlandse 
spraakklanken kunnen waarnemen en van elkaar kunnen onderscheiden, de vaardigheid in 
het leren van nieuwe Nederlandse woorden op basis van minimale klankverschillen en de 
kwaliteit van woordrepresentaties in het mentale lexicon spelen een rol in de ontwikkeling 
van beginnende geletterdheid bij NT2-kinderen. Bovendien vindt er overdracht plaats van 
fonologische kennis en vaardigheden tussen de eerste en tweede taal. NT2-kinderen lijken meer 
moeite te hebben met het verwerven van fonologische kennis en vaardigheden die specifiek 
van toepassing zijn op de Nederlandse taal, dan met het verwerven van fonologische kennis en 
vaardigheden die zowel op hun eerste taal als op de Nederlandse taal van toepassing zijn. 
Deze bevindingen suggereren dat instructie gericht op de spraakklanken en de 
woordstructuur van woorden in de doeltaal zowel beginnende geletterdheid kan stimuleren als 
het woordleerproces kan ondersteunen. Inderdaad, het doorlopen van de woordpaar leertaak 
waarin woordparen werden geleerd die qua klank slechts minimaal van elkaar verschillen, 
verbeterde het fonologisch bewustzijn. Daarbij bevorderde overlap tussen eerste en tweede 
taal in woordstructuur het leren van de woorden in tweede taalleerders. Gebaseerd op deze 
experimentele taak zouden wellicht spelletjes ontworpen kunnen worden die in het onderwijs 
ingezet kunnen worden om taal- en woordenschatinstructie op maat te bieden, afgestemd 
op de taalachtergrond van het individuele kind. Bij het aanleren van nieuwe woorden in de 
kleuterklas wordt veel aandacht besteed aan betekenisaspecten, maar expliciete aandacht 
voor vormaspecten kan leiden tot diepere woordkennis en tegelijkertijd fonologische 
kennis en vaardigheden vergroten in eerste en tweede taalleerders die met verschillende 
woordenschatniveaus aan de basisschool beginnen. Dus, taalonderwijs gefocust op zowel 
de betekenis als de vorm van woorden, waarin rekening wordt gehouden met overdracht van 
kennis en vaardigheden tussen eerste en tweede taal, zou een stap kunnen zijn op weg naar de 
optimale leeromgeving voor elk kind.   
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DANKWOORD
Gek. Met deze woorden begin ik aan echt het allerlaatste stuk van dit proefschrift. Ongelofelijk, 
het boekje is af! Waar het voltooien van mijn promotieproject eerst nog een erg hoge berg 
leek om te beklimmen, sta ik nu op de top en kan ik terugkijken op een bijzondere en leerzame 
periode in mijn leven. Vele mensen hebben mij gedurende de tocht omhoog ondersteund, door 
advies te geven, me op de juiste momenten de nodige afleiding te bieden, me een hart onder de 
riem te steken of door er simpelweg voor me te zijn. Wat vind ik het vaak moeilijk om passend 
te verwoorden hoe zeer ik dit waardeer (verder dan een stamelend ‘dankjewel’ kom ik meestal 
niet), dus ter afsluiting van dit schrijven grijp ik de kans aan om desondanks een gedegen poging 
te wagen mijn dankbaarheid zwart op wit uit te drukken. 
Ten eerste richt ik het woord tot mijn promotoren. Ludo, het begon allemaal met dat ene 
mailtje. Ik was helaas niet aangenomen op het project waarop ik gesolliciteerd had, maar 
je bood me een ander project aan dat wellicht beter bij me paste. Blij verrast was ik met dit 
nieuws, het bleek inderdaad een goede match. Ik hoefde dan ook niet te twijfelen. Met veel 
plezier begon ik aan het project waarvan het eindproduct nu op tafel ligt. Naarmate het project 
vorderde, merkte ik echter dat ik regelmatig onzeker was over mijn handelen. Voorafgaand 
aan een afspraak stond ik weleens met knikkende knieën voor de deur. Telkens bleken mijn 
zorgen ongegrond. Je altijd positieve benadering, de bemoedigende woorden tussendoor en 
je vermogen om in korte tijd overzicht te scheppen in het aangeleverde materiaal en dit in een 
theoretisch kader te plaatsen, werkten motiverend. Na afloop van iedere afspraak voelde ik 
me weer gesterkt en kon ik met goede moed een volgende stap zetten. Leuk vond ik het om 
te merken dat we ook buiten de wetenschap, in de vorm van hardlopen en muziek, interesses 
delen. James, met je kritische blik en oog voor detail wist je precies de zwakke punten in een 
redenering aan te wijzen en daarbij duidelijk te vertellen wat er anders moest. Je daagde me op 
een prettige, positieve manier uit om mijn verhaal zo helder mogelijk uiteen te zetten. Dit is niet 
alleen erg waardevol geweest in het schrijfproces, maar heeft me ook verder gebracht in mijn 
ontwikkeling als onderzoeker. Eliane, wat fijn dat ik je, na een jaar als je student-assistent, weer 
mocht begroeten, maar dan als een van mijn promotoren. Gesprekken waren kort, helder en 
to-the-point, gericht op structuur en begrip van lopende studies. Binnen een mum van tijd had 
ik zo mijn gedachten weer geordend en zat ik weer op de goede weg. Daarbij had elk gesprek een 
positieve insteek en persoonlijke noot waardoor ik me gesteund en op mijn gemak voelde. Ludo, 
James, Eliane, alle drie wil ik jullie bedanken voor het vertrouwen dat jullie in mij gesteld hebben 
door dit project aan mij toe te kennen. Jullie enthousiasme voor onderzoek, grote expertise 
en positieve instelling hebben me van begin tot eind geïnspireerd. Daarbij vormden jullie in de 
begeleiding een sterk team. Ik had me voor dit promotieproject geen betere promotoren kunnen 
wensen. 
Ten tweede een woord van dank aan de manuscriptcommissie. Prof. dr. Ton Dijkstra, Prof. 
dr. Ad Backus en Dr. Sharon Unsworth, hartelijk bedankt voor het doorlezen en beoordelen 
van mijn proefschrift. Uw uitgebreide evaluatie heeft me geholpen de laatste puntjes op de i te 
zetten en me goed voor te bereiden op de verdediging. Tevens dank ik de gehele corona voor hun 
bereidheid mijn proefschrift te bestuderen en over de inhoud met mij van gedachten te wisselen.
Een volgende plek in dit dankwoord is gereserveerd voor alle 17 scholen die deel hebben 
genomen aan de studies in dit proefschrift, de ouders die toestemming hebben gegeven voor 
deelname van hun kind en de kinderen zelf, natuurlijk. Heel erg bedankt, zonder jullie had geen 
enkele studie uitgevoerd kunnen worden! Ook wil ik graag Romina, Kim, Manon, Jonne, Zita, 
Kim, Emma, Malou, Marleen, Jantien, Mieke, Sofie en Malou bedanken voor hun enorme 
inzet bij de dataverzameling. Met jullie hulp heb ik alle benodigde gegevens op tijd binnen 
gekregen. Romina, a special thanks to you for translating and creating materials in Turkish! That 
really was very helpful throughout my project.
Naast het werven van voldoende proefpersonen, komt er nog veel meer kijken bij de 
opzet en uitvoer van onderzoek en het analyseren van de verzamelde data. In het bijzonder 
de volgende personen hebben me hierbij geholpen en wil ik daarom bedanken. Merel, met 
jouw goed doordachte en sterk ontworpen studies heb je mij een basis geboden om op 
voort te bouwen. Het was erg fijn om ervaringen met elkaar te kunnen delen, materialen met 
elkaar uit te wisselen en resultaten met elkaar te kunnen bediscussiëren. Daarbij was je ook 
gewoon een leuke collega! Zo heb je een belangrijk aandeel gehad in het tot stand komen 
van mijn proefschrift. Bedankt, Femke Scheltinga, voor het ter beschikking stellen van 
interventiematerialen en prentenboeken. Ronny, bij jou klopte ik aan voor het reserveren en 
gebruiken van laptops en dongels. Het was cruciaal om bij de uitvoer van mijn studies over deze 
spullen te kunnen beschikken, bedankt dat je dit zo goed voor mij geregeld hebt. Uiteraard 
moesten de programma’s die op de laptops draaiden, wel goed werken. Bij problemen kon ik 
altijd bij de Technical Support Group terecht. Ik kwam er geregeld binnenvallen, maar werd 
iedere keer weer adequaat en met veel geduld geholpen. Echt top! Nadat de data eenmaal was 
verzameld, was het zaak deze op de juiste manier te analyseren en interpreteren. Als ik niet af en 
toe, of misschien iets vaker dan dat, bij collega’s Eva, Loes, Tijs en Joep langs had kunnen gaan 
om vragen te stellen, dan zat ik nu nog verstrikt in een wirwar aan modellen…Ook de Research 
Technical Support Group heeft een aantal keer uitkomst geboden. Heel erg bedankt. Ten slotte 
dank ik Ingrid Friesen voor de prachtige cover van en illustraties in dit proefschrift, die op een 
creatieve manier de inhoud van mijn studies weergeven, en dank ik Jack van Elten voor de 
mooie lay-out en afwerking van dit boekje. Ik ben er ontzettend blij mee!    
Indirect hebben de volgende personen eraan bijgedragen dat ik mijn promotieproject 
tot een goed einde heb kunnen brengen. Lanneke en Christel, bedankt voor de secretariële 
ondersteuning! Ook Meta bedankt, met name voor de hulp omtrent het onder andere door mij 
georganiseerde symposium. Daarnaast was het vooral heel gezellig met jullie, net als met alle 
collega’s van de 4de en 5de verdieping van het Spinozagebouw. De lunchpauzes tussen 12u en 
13u probeerde ik zo min mogelijk over te slaan, de pauzewandelingen in de zomer wilde ik niet 
missen, op de bitterballenborrel en domibolo was ik aanwezig en ik was altijd in voor een potje 
(beach)volleybal. Meestal vlogen de leuke verhalen en flauwe humor over tafel, maar er was 
ook ruimte om bij een kopje koffie om advies te vragen of je zorgen te delen en er dan achter 
te komen dat iedereen weleens zo z’n onzekerheden heeft. Arjan, Roy, Stijn, Suzan en Gitta, 
de Singstar-avonden (waarop ik met al mijn zangervaring standaard het laagst scoorde) waren 
legendarisch, net als de 90’s-party in het Goffertpark. Henriëtte, het was tof om samen met 
jou het symposium ‘Cross-cultural perspectives on literacy development and assessment’ te 
kunnen organiseren. Nathalie, wat was ik blij dat jij ook naar de SSSR-conferentie ging, in dat 
tussenjaar waarin wij als enige twee afgevaardigden van de 5de, buiten Ludo en Eliane, naar 
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Santa Fe afreisden. Brigitte, Roy en Evelien, hoe fijn was het dat jullie tijdens de laatste loodjes 
van dit project naast mij zaten in de flexkamer. Karly, de zoektocht naar een nieuwe baan is niet 
makkelijk geweest, dit heb ik met jou kunnen delen. Ook vind ik de verdediging net zo spannend 
als jij en geeft het me moed dat je de verdediging desondanks glansrijk hebt volbracht! Frauke 
en Suzan, heel leuk dat jullie wederom mijn collega’s zijn op het Doorbraakproject. Gezellig dat 
ik ook Carmen, Nathalie en Arjan nog regelmatig in Utrecht zal tegenkomen. Nu heb ik de LLP- 
en OLO-intervisiebijeenkomsten, de Sound Learning Meetings, PWO-uitjes, PhD- en BSI-dagen, 
Kerstontbijtjes, lustrumfeesten, deelname aan de Marikenloop en Radboud Sports nog niet eens 
genoemd…Lieve collega’s, dat mijn tijd als promovenda binnen de onderzoeksgroep Learning & 
Plasticity zo bijzonder en leerzaam is geweest, komt voor een groot deel door jullie!
Graag wil ik ook mijn mede- (voormalige) Research Master studenten bedanken. Wat heb 
ik genoten van de twee Master jaren, die ervoor hebben gezorgd dat mijn interesse in onderzoek 
verder werd aangewakkerd en ik na afloop nog niet bij het BSI weg wilde! Ook de basis voor 
de BSI-band is tijdens de Research Master gelegd. Dan een woordje van dank aan mijn nieuwe 
collega’s in Utrecht. Liesbeth, bedankt dat je me de kans hebt gegeven mee te werken aan 
zo’n mooi project als het Doorbraakproject. Ik voel me bevoorrecht. Daarnaast ook Wilfried, 
Ditte, Monika, Tineke, Amina, Lysanne en natuurlijk Frauke en Suzan, fantastisch om deel 
uit te mogen maken van dit enthousiaste en gedreven team. Hoewel het even lastig was om de 
afronding van mijn proefschrift met mijn nieuwe werkzaamheden te combineren, gaf het me een 
motivatieboost te weten dat de juiste vervolgstap was gezet. 
Niet alleen binnen de universiteit, ook daarbuiten vond ik op allerlei manieren de steun 
die nodig was om me lekker in mijn vel te voelen en door te kunnen zetten totdat mijn 
promotieproject was voltooid. Zo is mijn lidmaatschap van NSAV ’t Haasje erg belangrijk voor 
me geweest gedurende zowel mijn studie- als promotieperiode. Regelmatig kwam ik met een 
zwaar hoofd op de training aan, maar omringd door zoveel leuke, gezellige en fanatieke Hazen 
en na een stevig loop- of sprintschema tijdens welke al mijn troubles de atletiekbaan in werden 
gestampt, leek de last van mijn schouders gevallen en zag de wereld er weer rooskleuriger uit. 
Daarnaast heb ik met ontzettend veel plezier deelgenomen aan wedstrijden en evenementen, 
bestuurstaken uitgevoerd en activiteiten georganiseerd, en onderdeel uitgemaakt van de 
Haasje-band. Hoe passend om mijn promotie af te sluiten met een optreden van de Haasje-
band (exclusief mezelf) op mijn promotiefeest. Ik kijk er erg naar uit! Binnen ’t Haasje heb ik mij 
als persoon enorm kunnen ontwikkelen, ik ben ‘groot’ geworden binnen de vereniging. Twee 
personen wil ik in deze context in het bijzonder noemen. Michael, als zeer betrokken trainer 
heb je het snel in de gaten als er iets aan de hand is met je atleten. Zo heb ook ik (misschien wel 
meer dan) eens mijn hart bij je gelucht, waar je vervolgens discreet mee omgegaan bent. Leuk 
dat we ook buiten de atletiek interesses met elkaar delen. Bedankt voor de pittige trainingen, 
de aanmoedigingen en adequate steun rondom wedstrijden en dat je deur altijd voor me open 
stond. Erik, een aantal jaren heb je een grote rol gespeeld in mijn leven. Je daagde me uit mijn 
grenzen te verkennen en deze te verleggen, om vervolgens te ontdekken dat het me veel kan 
opleveren buiten mijn comfort zone te stappen (bijvoorbeeld, door als groentje secretaris te 
worden in het bestuur van de vereniging of een grappig afstudeerpraatje te schrijven, waar de 
mensen in de zaal nog echt om moesten lachen ook!). Je hebt me geholpen en gesteund, je hebt 
me waardevolle adviezen gegeven en we hebben het samen gezellig gehad. Veel dank daarvoor. 
 
Na de leuke ervaringen in de Haasje-band en de BSI-band, had ik de smaak te pakken. Ik 
wilde heel graag weer gaan zingen, maar dan het liefst musicalnummers. Zo kwam ik bij  
Musicalvereniging Nijmegen terecht. Sindsdien geniet ik er telkens weer intens van om met 
deze gezellige groep een mooie voorstelling op de planken te zetten. Van het een kwam het 
ander. Zangles, acteerlessen, popkoortje De Dee’s, zang- en acteerworkshops, Musical Camp, 
Best of Musical, Sound of Christmas, Dance Camp en London College of Music. Zinnen die ik 
toevallig tegenkwam in een boek dat ik aan het lezen was (Goddess, Kelly Gardner), drukken 
goed uit wat zingen voor mij betekent: ‘You open your mouth – your throat – your soul – and let 
beauty escape. That’s all there is to it. Everything else is craft. But the essence of singing – the point 
of it, is that freedom, the song-thrush taking flight in your heart and winging its way to life.’ Er is een 
deur opengegaan die ik niet meer dicht zal doen. Bij alle musicalactiviteiten heb ik bijzondere 
en inspirerende mensen ontmoet die me stimuleren het beste uit mezelf te halen en mijn 
zelfvertrouwen doen groeien. Mijn dank is zeer groot. 
Stap voor stap ben ik nu aanbeland bij de mensen die het dichtst bij me staan. Ik voel me 
gezegend met een lieve groep hechte vrienden en familie om me heen. Jullie vormen de basis die 
nodig is om überhaupt te kunnen functioneren, laat staan een promotieproject te volbrengen. 
Allereerst, mijn twee paranimfen. Gesa, in de loop van de Research Master en vervolgens mijn 
promotieproject ben je een goede vriendin geworden. Als mijn kamergenoot op de 5de heb je 
de pieken en dalen van mijn project van dichtbij meegemaakt. Frustraties en triomfen deelde 
ik het eerst met jou. Hoe druk je het ook had, je was altijd bereid om te luisteren en te helpen 
en bedacht creatieve cadeautjes als anderen jou hadden geholpen of als succeswens. Heel 
erg bedankt dat je het hele proces met mij doorgemaakt hebt en ook tijdens de afsluitende 
verdediging naast mij staat. Yvonne, vanaf het eerste moment dat wij elkaar op de atletiekbaan 
tegenkwamen, nog voordat ik in Nijmegen kwam studeren, hadden wij al een klik. Jij doorziet 
meteen hoe ik me voel, zelfs als ik dat zelf nog niet eens weet of dat niet aan mezelf wil toegeven. 
Alles kan ik met jou delen. Daarnaast zorgden de saunabezoekjes en lunchafspraken tussen de 
promotiewerkzaamheden door voor de broodnodige ontspanning, net als het knuffelen met de 
kleine Floris. Lieve meis, je vriendschap betekent veel voor mij. Ontzettend fijn jou naast me te 
weten op zo’n belangrijk moment als de verdediging van mijn proefschrift. 
 
Femke, prachtige meid vol humor en mooie verhalen, ik ben blij dat ik jou heb ontmoet. 
Met Yvonne erbij hebben we gedrieën de grootste lol. Daar getuigt de fotoserie van die een 
prominent plekje aan de muur van mijn woonkamer heeft gekregen. Loes, wat hebben wij 
samen al veel meegemaakt. Op St. Ursula is de basis gelegd voor een stevige vriendschap 
die zich tijdens onze studietijd en ook daarna alleen maar verder heeft verdiept. Letterlijk en 
figuurlijk hebben wij ons avontuur in Nijmegen afgetrapt met onze deelname aan de 4Daagse, 
hoe bijzonder dat we deze periode nu ook samen kunnen afsluiten en beiden inmiddels aan 
een nieuwe uitdaging gestart zijn in Utrecht. In de jaren daartussen zijn alle drankjes in de stad, 
gezamenlijke vakanties, etentjes en actieve uitstapjes voor mij van grote betekenis geweest. 
Kelly en Esther, hoe blij ben ik dat wij elkaar na St. Ursula niet uit het oog zijn verloren. Na onze 
gezellige kookavondjes en wandelweekenden waarin we elkaar weer op de hoogte hebben 
gebracht van alles wat er gaande is in ons leven, voel ik me weer helemaal opgeladen. Heel fijn 
dat jullie er zijn. Bouke, bedankt dat je inmiddels al elf jaar zo’n goede vriend voor mij bent. 
Bij elke voor mij belangrijke gebeurtenis ben je erbij, ook al moet je daarvoor helemaal uit 
Zwitserland komen. Ook tussendoor kom je regelmatig langs in Nijmegen, bel je me op met 
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een bemoedigend woord of stuur je een kaartje om te laten zien dat je achter me staat. Dat 
waardeer ik zeer. Evelien, wat heerlijk vind ik het om met jou te gaan stappen. Als wij samen 
de stad ingaan, kan ik de hele wereld aan. Inmiddels hebben we écht de overgang gemaakt 
van student naar het werkende leven en zit stappen er helaas niet zo vaak meer in. Maar, ook 
onze lunchafspraken in het DE-café (die altijd het perfecte excuus vormden om de nieuwste 
koffiespecial uit te proberen), high tea-dates, bioscoopbezoekjes en zeer geslaagde optredens 
tijdens de Bonte Avond van de Musicalvereniging zorgden voor welkome breaks tijdens de 
laatste maanden van mijn promotie en geven me nog steeds veel energie. Carlijn, ik kan het 
nog altijd bijzonder vinden dat wij elkaar pas voor het eerst ontmoet hebben in de bus vanaf 
Tilburg naar Musical Camp, terwijl we beiden al zoveel jaren in Nijmegen wonen en zo’n grote 
musicalfans zijn. Met geen ander kan ik deze liefde zo goed delen als met jou. Daarnaast hebben 
we ook gewoon veel plezier samen. Met jou heb ik er echt een goede vriendin bij. Tot besluit 
een woordje voor enkele mensen die ik pas kort ken, maar die desondanks al een significant 
plekje in mijn vriendenkring innemen. Karen, jou heb ik ontmoet bij The Sound of Christmas. 
Het was heel leuk om met jou hieraan deel te nemen en ik ben blij dat hier een vriendschap uit 
voortgekomen is. Melanie, jou heb ik ontmoet tijdens de London College of Music-week. Erg 
fijn was het om deze week samen met jou mee te maken. In korte tijd zijn we dicht tot elkaar 
gekomen en ook na afloop weet ik me door jou gesteund en gewaardeerd. Hoe mooi dat dit zo 
kan ontstaan! Nu ben ik me ervan bewust dat er nog meer mensen zijn die ik niet zo vaak zie, 
maar met wie het altijd gezellig is als we elkaar spreken en die mij met hun interesse in mijn 
bezigheden net dat beetje extra power geven. Ook jullie heel erg bedankt.  
Roy, Joyce en Eugenie, ik ben er ongelofelijk trots op jullie zus te zijn. Ieder zijn we onze 
eigen weg gegaan, ieder hebben we onze hobbels te nemen en maken we mooie momenten 
mee, maar als het erop aankomt, zijn we er voor elkaar. Dat is ontzettend waardevol en betekent 
zoveel meer voor me dan ik kan zeggen. Martijn, bedankt dat jij er bent als steun en toeverlaat 
van Joyce en liefhebbende vader van jullie dochtertje, en mijn nichtje, June. Lieve kleine June, 
wat gezellig dat jij nu ook bij onze familie hoort! Op de dag dat ik mijn proefschrift verdedig, 
word jij al bijna één jaar oud. Wat vliegt de tijd.
Mam en pap, jullie vormen het fundament van mijn bestaan. Ik heb mijn eigen keuzes 
kunnen maken, de wijde wereld in kunnen gaan, daarbij durven vallen en weer op kunnen staan 
omdat ik bij jullie altijd een veilige thuishaven wist. Jullie onvoorwaardelijke liefde voor ons 
gezin herinnert mij er te allen tijde aan dat niet het omhulsel of de geleverde prestaties, maar 
de kern, die persoon vanbinnen, het allerbelangrijkst is. Dat ik er mag zijn, zoals ik ben. Zonder 
jullie had ik de bergtop niet bereikt. Ik hou verschrikkelijk veel van jullie.   
Benjamin, deze laatste alinea is voor jou. Stiekem kennen wij elkaar al bijna negen jaar. 
In Bangor waren we snel onafscheidelijk. Voor jou was hier vanaf het eerste ogenblik geen 
twijfel over mogelijk. Voor mij heeft het nog, eh, iets langer geduurd voordat het écht tot me 
doordrong. Jij en ik, dat klopt gewoon, tijd en afstand doen daar niets aan af. Dat ik, na elkaar 
vier jaar niet ontmoet te hebben, voor het eerst weer met jou op ‘date’ ging naar een bruiloft 
van jouw vrienden in Milaan, bevestigde dit. Met geen enkele ander zou ik deze sprong gewaagd 
hebben. Bij jou kan ik 200% mezelf zijn. Ik kan dan ook niet wachten om te beginnen aan onze 
toekomst samen. Ben, I was in doubt whether to write this paragraph in English or in Dutch. As 
a second language learner, even though a well-practised one, my use of English is still much less 
colourful than my use of Dutch (if I may say so myself). I am quite sure it doesn’t matter . It is all 
only cheesy stuff you will figure out soon (since you learn Dutch very quickly), but know already. The 
key message I want to express is that I am seriously happy to have you around. You being this really 
funny, smart, supportive, amazing person you are. I love you     
Appendix
Nederlandse samenvatting
Dankwoord
Biografie – Biography 
List of publications
174  |  Appendix Biografie – Biography  |  175 A
BIOGRAPHY
Caressa Janssen was born on 8th January, 1987, in Weert, the Netherlands. In 2005 she 
completed her secondary education (Gymnasium) at SG. St. Ursula in Horn. Then, she finished 
the three-year Bachelor Pedagogical and Educational Sciences at the Radboud University, 
Nijmegen, in 2008. Her specialisation was Learning Problems. In the third year of her Bachelor 
studies, she was part of the Programme Committee. This committee has a direct say in matters 
concerning the quality of teaching.
Because she was interested in research, Caressa proceeded in 2008 with the Research 
Master Behavioural Science in the Behavioural Science Institute at the Radboud University, 
Nijmegen. In the same year, she became a student assistant, and helped with EEG research 
(electrophysiological measures of brain activity) on primary school children. From November 
2008 until January 2009 she stayed in Bangor, Wales. She carried out her Minor Research Project 
at Bangor University, in the ESRC Centre for Research on Bilingualism in Theory and Practice, 
supervised by Prof. dr. Guillaume Thierry. She was trained in performing EEG measures with 
babies, and learned how to analyse (monolingual and bilingual) baby-EEG data. In 2010 she 
started her Master Thesis research project on the relation between production and perception 
of speech sounds in 6-month-old babies, supervised by Prof. dr. Janet van Hell, Prof. dr. 
Paula Fikkert, Dr. Gabriele Janzen, Dr. Sabine Hunnius, and Dr. ir. Janny Stapel. She examined 
differences in brain activity between perception of speech sounds 6-month-old babies were able 
to produce, and perception of speech sounds 6-month-old babies were not yet able to produce. 
In 2010-2011 Caressa was involved with the organisation of the 11th International Infant Cry 
Research Workshop. She finished the Research Master (bene meritum) in November 2011.
In September 2011 Caressa started her PhD project in the Behavioural Science Institute, 
supervised by Prof. dr. Ludo Verhoeven, Prof. dr. James McQueen, and Prof. dr. Eliane Segers. 
Next to her research activities, she organised a symposium entitled ‘Cross-cultural perspectives 
on literacy development and assessment’, participated in the project ‘Onderzoeker in de klas’ 
(Researcher in the classroom) and presented her research to gifted primary school children, and 
taught and supervised Bachelor- and Master students Pedagogical and Educational Sciences. 
In 2016 she obtained the University Teaching Qualification (BKO certificate). Currently, Caressa 
works as a postdoctoral researcher in the Education department at Utrecht University. Her 
research project ‘NRO Doorbraakproject Onderwijs en ICT’ focuses on individualised learning 
via ICT in primary education. Also, she carries out teaching activities within the Education 
department and research activities within Educational Development and Training.
BIOGRAFIE
 
Caressa Janssen is geboren op 8 januari 1987 in Weert. In 2005 behaalde zij haar VWO- 
diploma (Gymnasium) aan SG. St. Ursula te Horn. Vervolgens voltooide ze in 2008 de 
driejarige Bacheloropleiding Pedagogische Wetenschappen en Onderwijskunde aan de 
Radboud Universiteit te Nijmegen. Zij koos binnen Pedagogische Wetenschappen voor de 
afstudeerrichting Leerproblemen. Naast haar studie maakte ze in het derde jaar van de 
Bacheloropleiding deel uit van de Opleidingscommissie (OLC) Pedagogische Wetenschappen 
en Onderwijskunde. De OLC brengt advies uit aan het faculteitsbestuur over belangrijke 
onderwijszaken die spelen binnen de opleiding. 
Wegens haar interesse in onderzoek startte Caressa in 2008 aan de Research Master 
Behavioural Science binnen het Behavioural Science Institute aan de Radboud Universiteit te 
Nijmegen. In datzelfde jaar werd ze aangesteld als student-assistent en hielp bij het afnemen 
van elektrofysiologische metingen van hersenactiviteit (EEG-metingen) bij basisschoolkinderen. 
Van november 2008 tot en met januari 2009 verbleef zij in Bangor, Wales, waar zij aan Bangor 
University, in het ESRC Centre for Research on Bilingualism in Theory and Practice, haar Minor 
Research Project uitvoerde onder begeleiding van Prof. dr. Guillaume Thierry. Zij kreeg training 
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